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FOREWORD 
Zirconium, formerly distinctly a rare element, is rapidly becom- 
ing of rather extensive commercial importance. Beonante features of the 
zirconium industry, together with general information:regarding the metal 


and its compounds, are discussed in’ a separate paver, Sf to: which thie 
paper is a suppleient. 7 phe Gg ah ee gt ae yaa ie aca anice ower 


In addition to giving a brief discussion of the four or five de- 
posits that BO far have proved to be commercial sources of the element, 
this circular summarizes available data (including some hitherto eraube 
lished material from the files of the Bureau’ of Mines) upon other occur- 
minerals, zircon and baddeleyite, and also data wo0n some of the minor 
minerals, such as eudyalite and cyrtolite, which have attracted addition- 
al interest in. recent. years. because they are frequently richer in hafnium 
than the more common zirconium minerals. 

NORTH AMERICA = 
United States and Territories 
Alaska 


Zircon has been ae in black sand from Cape Nome, Eagle River, 
and Yukon Territory, Alaska.4 


Arkansas 


Leeo/ is authority for the statement that eudyalite (variant 
eucolite) has been reported in the United States in Arkansas alone. In 
1861 Shepard§/ found at Magnet Cove, Ark., imperfect rounded crystals of 
eudyalite, imbedded in feldspar and associated with aezirine, all three 
minerals belonging to the extensive elaeolitic rock of that region. At 
first he thought the newly discovered mineral to be corundum, as its 
color was a rich crimson, varying to peach—blossom red. However, after 
testing its hardness (somewhat under 6), and after observing that it 
quickly gelatinized in chlorhydric acid, he decided that it was eudyalite. 


3/ Youngman, E. P., Zirconium, Part I: Inf. Cir. 6455, Bureau of Mines, 


4/ Pratt, Joseph Hyde, Zircon, Monazite, and Other Minerals Used in the 
Production of Chemical Compounds Employed in the Manufacture of Light- 
ing Apparatus: North Carolina Geol. and Econ. Survey, Bull. 25, 1916, 
pe 18. 

5/ Lee, 0. Ivan, Mineralogy of Hafnium: Chem. Rev., vol. 5, No. 19, Am. 
Chem. Soce, 1928, po. 29—35. 

6/ Shepard, Charles Upham, Mineralogical Notices: Am. Jour. Sci. and Arts, 
BEY 6 Ry vol. 37, May, 1864, Pe 407. 
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In 1890 Williams?/ published an article upon the eudyalite and eucolite of 
Magnet Cove, confirming tne conclusions of Shepard and others, and describ— 
ing the crystals in detail. 


The exact locality in which the minerals occur Williams de- 
scribed as follovrs: 


Both eudyalite and eucolite occur in two places in Magnet Cove: 
one, 100 meters northeast of the point where the Hot Springs turnpike 
crosses Cove Creek, and the other on "the branch" about 150 meters 
east of where it empties into Cove Creek. Indications of eudyalite 
have been observed in the elacolite syenite of Saline County, Ark., 
on the property of Sol. Nethercutt, about 7 miles (11 kilometers) 
northeast of Benton (N. W. of S. E. of S ec. 16, 25. 14¥.). At 
this point the mineral was so badly weathered that an exact deter- 
mination was impossible. 


Besides the eegyrite, elaeolite, and orthoclase of the rock in 
which the eudyalite occurs, there are found as accessory minerals 
beautiful little idiomorphic titanites and apatites. As decomposi- 
tion products there appear ozarkite (thomsonite) and manganopectolite, 
which may be due in part at least to the weathering of eudyalite as 
well as of the other constituents of the rock. 


' Arizona 


Pra L&/ revorted zircon in Maricopa and Yavevei Counties. Day 
Saaae renorted tne finding of zircon in the sands at Wiclenbury, 
Maricopa County; at Arizona City, Smull Valley, and Prescott, Yavanai 
County; in the Santa Rita Mountains and at Greaterville, Pima-Countv; and 
at Tucson, Pinal County. | 


California 


| Prattlo/ reports zircon in the following countics of California: 
Butte, Calaveras, Del Norte, Eldorado, Humboldt, Los Argeles, Nevada, Placer, 
Riverside, Sacramento, San Luis Obispo, San Mateo, Santa Barbara, Santa 
Cruz, Snasta, Siskiyou, Trinity, and Yuba. The counties of Plumas, San 
Barnardino, ard Tuolumme are added by Day and Richards=L/ in an article 


Williams, J. Prencis, Eudyalite and Bucolite, from Macnet Cove, Arxan- . 
sas: Am. Jour. €cl., @d ser., vol. 40, Nos. 235-24C, July to December, 
1890, pp. 457-462. 

8/ Pratt, Josevh Hyde, Wor~ cited, o. 18. 

9/ Davy, David T., and Richards, R. H., Useful Minerais in the Blac’x Sands 
of tne Pacific Slope: Min.Res. of tne United States, 1905, U. S. Geol. 
Survey, 1906, :.».. 1180-1161. | 

10/ Pratt, Joseoh Hyde, Wor: cited, ». 16. | 

1l/ Day, David T., and Richards, R. H., Work cited, pn. 1175-1258 
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upon ‘the black sands of the Pacific Coast. Tais article, vhich shows that - 
zircon stands fifth in yoint of frequenc: (cuartz being omitted an+the esti~ 
mate). in the sands of the States investigated: mines not only the counties. . 
in California (end other $tstes) in which zircon occurs but the number of 
pounds: of. zircon: to a ton of sand in each } tocali ty de . | 


‘ Log 13/ says that bere oxists in ‘small quantities as a primary 
constituent of the greunodifrite thet forms so large a part of the country 
rock-east of the Sacramento Valley. In places:where the sand is an accu- 
milation from the erosion. of the grancdiorite, zixcon-is wart of the heavy 
content rates. No real work has been. CORE 0 far to" ‘determine the yractica- 
ee of: recoverirg 4t. _ oe 


~~ tarpert4/atecucees. Becedine 228 of ator cevetsic PesaRexes sands 
from: grave] washings sent to him from a surface placer in Eagle Gulch, near 
Edmanton, about 4,5 kilometers southwest. of Meadow Valley, Plumas County. 
Prof. S. L. Penfield, of the Sheffield Scieutifica School, who examined some 
of these oryetels, reported as acer ey: 


“the zircon erystale resemble ones the % Lr have seen associated 
with gold from North Carolina. The. forms: are not unusual, 400,° 110; 
111,;: 311, and possibly 101. | The hexagonal.vlates,--referrins to the 
eryatale ‘obtained by fusion with sodium ‘carbonate fae C0), resemble 
thase I. have met in testing for zirconia. - I do not:consider the’ re- 
action a very delicate ‘one. The ‘black grains may he chromite or some 
spinel mineral that would resist treatment with acids. 


Colorado - ee ee ee aN 


prattls/ reported tne existence of zircon in the. , following counties 
of Colorado: Cheffee, Costilla, Eagle, fuerfeno, and Routt. Dey end Richards 
| revorted vircon in the sands examined in these counties,and in Gilpin, Jef- 
-ferson, and Sumit Counties *3 g,vell. For details es to localities, see 
“article by Day and Richards.+ 8 Lee reportad.cyrtglite in Colorado, wnOUeA 
he stated that it is verv qectine in occurrence. 


. Free made an exepination of plichblende. from Golorada Because, as 
F he said, it is the only important uraniwna ‘ninerel stated to contain zircon- 


3 4um, and because among ui raninites of the Unitad States of America it is 


Day, David T,, and xicnerds, R. F., Work citea, po. 1162-1190. 

Logan, C. A., Sacramento Fielé Division; Placer County; Zirconium: 
Dist. Rept. Win. Eng., Kent. 23 of the State Mineralogist, vol. 23, 
No. 3, California State Min. Bur., Jvly, 1927, p. 2&6. 

Turner, H. W., Notes on Rocks and Minerels from California: Am. Jour. 
Sci., 4th ser., vol. 5, No. 30, June, 16936, nv. 426. 

Pratt, Jceseph Eydc, Tor: cites, p. 15. | 

Dey, David T., and Richards, R. i., Work cited, pp. 1190-1194. 

Lee, 0. Ivan, Work cited, PP. els | 


ia | 
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.unique in being analogous to the Joachimsthal pitchblende. His report is, 
in substance, es follovs:1& : 


The lead-uranium ratio wage very small and indicates a mximum 
aze or 2,'00,0C0 vears. This esteublishss the recent formation of the 
mineral in contradiction to the other Uuited States of America 

eninites exaninea br Yilletrand and Boltwood. The identity of the 
constituent thoveat by Hillebrand to be zirconium has been confirmed, 
and no thoriun or rare eartns could be detsctea in the mineral. Ami 
.vsis of the mineral gave 78.9 per cent Urz03, 5.25 nar cent Zr02, with 
Si0s, pyrites, end moisture as imoortant consiituents, and traces of 
lead, titanium, and vanaciur. A comperison of the density of the zir- 
conia senarated fron large quantities of tue -ineral. with specimens 
of zirconia serar:ted from a blue Siamese zircon, revuted to be rich 
in hafnium, and with a commercial zirconia preparation, showed that 
all these specimens were of similar low density and tnerefore of | 
similar low-hafnium conteut. The svectra of the preparations were 
also similar and gave no evidence of any differeuce in hafnium con- 
tcnt. 


The zgircon from the Pike's Peax district, Colo., has been de~ 
scribed by Cross and Hillebrand.l9/ In a prospect tunnel near the Pike's 
Peak toll road, almost directly west from Cheyenne Mountain, wmsually 
beautiful transparent crystals were found in mocerate abundance in a 
small quartz vein. 


Connecticut 

Cyrtolite occurs, althou,th very sparinely, in Connecticut, the 
Branchville (Conn.) cyrtolite beiaz mentioneé by Lee<O/ as one of the 
richest in hafnia in the United Stx»tes. 

Florida 

The plant of Buckman & Pritchard (Inc.), at Mineral City, Pla., 
which had a recorded vroduction of zircon from 1922 to 1928, ceased opera- 
tion in 1629. The plant at Mineral City was first built for the recovery 
of ilmenite and was later adevted to the recovery of zircon andrutile also. 


ape? composition of the concentratcs of the Florida sands is as 


free, O., Zirconium in Colorado Pitchbiende: Phil. Mas., vol. 1, May, 
1926, pp. 50-960. (Sci. Abs., vol. 29, Nov. 25, 1026, P. 0.) 
19/ Cross, Whitman, and Hillebraic, 7.F., Commaicatious from the J. S. 

7 Geological. Sarvev, Rocl-y Mountain Division, II; Notes on Some Inter- 
esting Minerals Occurring near Pike's Peal:, Colo.; Zircon: Am.Jour. 
Sci., 3d ser., vol. 24, No. 142, Oct., 1862, 03s 204-256 . 

20/ ‘Lee, 0, Ivan, Work cited, ‘pp. 24-25, 

21/ Martens, James 4. C., Beach Deposits of Ilmenite, Zircon and Rutile 
in Florida: 19th Ann. kept. Florida State Geol. Surver, 1926-27, - 
1923, p. 1387. : | 
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Minerals Per cent 
Ilmenite ....... , Do 
ZL TCOMes% 6 «ates rere ar 20 
RUG 1 64.66 se aes eas ae 6 
Monazit6sc<< isk aaw% 2 
Greensvar.........+6 . 14 
QUaTCS 6s osviewiae- dons i 3 


With respect to the occurrence of zircon in the beach sands at 
ee Citv, Fla., Martens sa7ys:£2 | 


Zircon is almost universally present in. eaeees sand, but the 
size of the zrains and the provortion of themarsa so small that it: 
can rarely be seen without usiag a microscove or without concentrat- 
ing the mineral in some way, or both. However, on some of the beaches 
Where natural concentration of the heavy minerals is going on, light- 
colored strea’-s of zircon may be seen among the darker rutile and 
ilmenite. The gircon can. theh be distinguished from auartz by its 
brilliant luster and smooth crystal faces. The zircon senarated 
from the sand at Mineral City is in grains usually about 0.1 milli- 
meter in diameter, but varying considerably in size and shave. Each 
of the grains is a single crystsl; many of then snow the crystal 
faces to a high devsree of oerfection, while others aasvear worn or 
brolen. There are a few orismatic crystals as much as four or five 
times as Wide, but crystals only slightly elongated are far more 
abundjwnt. Practically all of the zircon on the Atlantic coastal 
beach from Mineral City to St. Simons Island (Georgia):is of tie 
colorless variety, rarely showing zonal strictures. Pele-purple- 
or lavender rrains of zircon are oresent but are very rare. 


The ay eercntpexcy of the beach coe eae is 
also by Martens: 


From the mouth of the St. Johns Rivér to St. Augustine Inlet, 
a distance of 35 miles, tie ocean beach .. . is nearly straight 
end is rather unifors in its tonozravhic features .. . The width 
of the beach for most of this distance is about 500 feet at low 
tide. At the back of the beach is a line of dunes usually a few 
hundred feet wide and varving in height up to 30 feet or a little 
more. A large nart of the way along the beach there is a distinct 
Wave-cut cliff or notch in the dune front, which has been produced 
during storms, since it is not reached at high tide in calm weather. 
For many miles inland none of the land is as high as the highest 
dunes, and from Mineral City southwardc to St. Augustine Inlet, there 
are marshes immediatel: in back of the dunes. | 


ievtcas, James 4. C., Worl: cited, p. 133. 
Sa Martens, James 3. C., Work cited, op. 127-129. 


Tne heavy concentrate or ore alwe’s occurs in beds, which may 
best be described as "strivs" since the bodies are much wider than 
ney are thick end much longer tnuan they are wide, the direction of 
greatest extent being parallel to tne shore. The principal bets — 
Occur on the back part of tiie teach at the foot of the dunes and ex- 
tending out & short distance in front of tnem. . . . Tne ore is in 
tne form of a fine sand, even finer than tne ordirary beach sand, | 
and is easil. recognized by its dark color and heavy weight. A 
cut through the back part of the beach will usually reveal a suc- 
cession of thin light anc dark beds, the dark ones varying in thick- 
ness from a small fraction of an inch uy to about 6 inches, while 
tue lignt ones are generally thicker. . .. Tnere is frequently a 
fairly thicl: layer of blac’: sand almost immedietely below tha sur- 
face, while deeper down there is a succession of thinner layers of 
light and dar’. a 

During the early period of working, the richest streak of blaci: 
at the foot of the dines contained 60 ver cent of "mineral" (heavy 
minerals recovered in the wet mill) fer a thict.ness of 2 to 24 feet 
and a wicth of 25 to 35 feet, but the average of the sand as worked 
has receutly been around 20 per cent "mineral" and the dimensions as 
Worked somewhat smeller. Semoles can be obtained that are practi’ 
Cally free from quartz and therefore may be said to contain 100 per 
cent "minernl ,"but such material is in too thin layers to select it 
in minin;;; so a certain amount of the quartz sznd has to be mined 
also. Ail of the dunes and beach sand contain some of the ilmenite 
and associated minerals; ¢o thet there is not always a sharp distinc- 
tion between material thet is vorltable and that which is not. Besides 
tne beds on the back part of the beach, some of the adjoining part of 
tue dunes selected as arpearing richest in carl: minerals nas also been 
workec,. 


The workings have extended 3 miles north of the mill at Mineral 
City and € miles scuth. To tne north the denosits continue somewhat 
farther, but the beach is developed as a vleazire resort to such an 
extent as to prevent mining opereiions. Fartner to the south the 
heavy conceutrate probably is of workable grade and depth for several 
miles and is likely to be mined when a road ts built so as to mare it 
more readily accessible. 


Both the heavy concentrates and the associated beach and dune 
sand are entirely loose and unconsolidated and of very fine texture. 
The sand of the late beaches 1s generally coarser then that of the 
ocean beach. The sane heavy minerals are present in the ordinary 
beach and dume cand as in the heavy concentrate, but in mich sraller 
anount. There are all gradations from the dark heavy concentrates 
With only a few per cent of quartz to sand that is practically all 
Quartz with only scattered frains of the heavy miherals. ..., 
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Microscopic examination is the only practicable method of 
determining the mineral corsosition since there is. too complicated 
a mixture for.chemical analysis to te of much help, and anything 
approaching complete separation of tne minerals oy mechanical | means 
is excessively: difficult. | 


Other occurrences of zircon in Florida, which are of no commer- 
cial value as yet, as reported by Mart ensé are as al 


1. Amelia Island.--Specimens Peo heder puncenee tes from the 
beach and dune sands of.Anelia Island, at the extreme northeastern 
corner of the State, show by analysis 11.3 anc 24.1 per cent of aircon. 


2. Bau Gallie.--One and one-half miles north of the main part of 
Eau Gallie, on the west side of Indian River, the beach has heavy 
mineral concentrates, as do also the beaches at- several other vlaces 
on Indian River. The percentages of zircoxr in specimens tested are 
14.7 and 15,. ve os age 7 


3. Gulf Beach at Venice.--For a distance of 2 miles or more south 
of Cesey's Pass, on the gulf beach near Venice, the heavy minerals are 
abundant. The zircon, being the heaviest of the minerals present in 
any large amount, is left highest on the beach by the Waves. Some of 
the rich zircon sands (scraved from a layer a fraction of an inch in 
thickness) yielded 68.6 and 69.4 per cent of zircon. The more common 
deposits of concentrates at ‘Venice yaeteed 6.6 and ll. 2 per cent of 
zircon. 


4, Cape San Blas.--Heavy mineral concentrates extend for some 
miles along the uvper part of the gulf beach on the peninsula between 
Cape San Blas and Point St. Joseph. The deposit is not wide and thick 
enough to be commercially inmortant under present conditions. Analy- 
ses show 5 and 15.7 per cent of zircon in the Bands « ’ _ 8 


5s drones Islend.--On the casaiand side of Crooked Island (Bay 
County) ,elong St. Andrews Sound, are deposits of heavy concentrates 
from about low tide to above high tide; and on the outer beach of the 
island, almost onposite the end of the road fron Auburn to St. Andrevs 
Sound, are tnin layers of heavy concentrates, whicn alternate with 
Quartz sand. Examination of the island did not disclose deposits 
large enough to be workable; however, but a small vart of the island 
was included in th® investigation. Specimens analyzed showed 17.9 
and 2.5 per cent of zircor. 


6. Inlet Beach.--In Walton and Bay Counties, on the gulf beach, 
for a distance of 2 miles to the east and 5 miles to the west of 
Phillins Inlet, the darl-er minerals are found in the sands, although 


24] Martens, James 9. C., Work cited, pp. 141-147. 
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the Leht sands predominate. On the back nart of the beech layers: - 
of heavy dar’- concentrates eltcrnate with white querts send. The 
composition of the ea.id .8 similar to tart from Crooked Island and. 
Ca.ne San Blas. However, there is lese zircon here than in the other 
two localities. 


7. Santa Rose Islond.--Neavy saris, the composition of which 
28 similar to tuiat of conceatrates on Crodxed Island, eccur in thin 
narrow stiins along tae shore or the rorth side of Santa Rosa Ieland, 
opr0site Camo Waltor. 


3d. Jake Boecres.--Deposits of heevy minerel concentrates, not 
extensive encuzi to justify exsloiteation, exist on many lake beaches, 
such as Burnes! Beuch, oa the aorth side of Lave Weir, Marion County — 
(2.1 and 4.5 rer cert of sircon); east side of Lake Geneve, Clay 
County (40.2 end 57.5 per cent of zircon); and Kingsley Lace Beach, 
et Stricrland's resort, Clay County (0.3 end 0.4 per cent of zircon). 


Georgia 


According to Teas ,2o/ on a number of islands along the Atlentic 
coast of Georgia (as well as of Florida) blact: sands have been found in 
Whica tne content of rare minerels is believed to be sufficiently large 
to Warrant their considoration as egunench= denosits. 


At tne southern end of St. Simon Island (which lies northesest of 
Brunswicix:, and which is reached by boat from thet city), near the wharf 
and in front of the lighthouse, occur the heaviest concentretes, extend-~ 
ing almost half a mile. The dark mineruls are on the unper part of the 
beach sanas, between high and iow tide marke. Back from the sea the 
black sand is covered by wind-shifted sands to a depth of 1 to 190 feet. 

An aalysis of the sand from St. Sinon showed O.l<e ver cent of zirconium 
oxide. 


On Sapelo’ Island, which is reached bv boat from Nerien, the black 
sand is most plentiful a short distance north of the lighthouse, which is 
at the souti end of tne islard. Jt is tound, however, over most of the 
island, especially glong the beaches--the dunes not containing much of the 
darker sands. dn-eanalysts of a specimen from the rickest devosit, nortn 
of the lightlLouse, which showed 5 to 6 per cent of the dark minerals, in- 
dicated the presence of quartz, ilrenite, magnetite, monazite, and zircon, 
toe relative abundarce thereof being indicated by tie order in which they 
are given. The percentages:of zirconium oxide in two tested samles were 
Q.08 and Q.1. 


In Charlton County, 3 miles west of St. George, sand similzr in 
minerzl content to that of the coast:1 islands was reported to be asso- 
etzted wit denosits of sav brown along the Georgia and Florida Railway. . 
25 / Teas, L. P., Saad and “Gravel L Denosit s of Georgian: Geol. Survey of 

Georgia Bull. 37, 1921, on. 376-2377. | 
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Idano 
The revort of Dav and Richards won tne minerals in the black 
sands of the Pacific slope£/ lists the follovine counties of I¢sho in which 
zircon occurs: Ada, Bannocl, Binginr, Blaine, Boise, Canzyon, Custer, Elmore, 
Fremont, Idaho, Lenai, Lincoln, Nez Perce, Owyhec, Snoshone, and Vasninston. 
Tne individual sard cevosits. are too mimerous to mention here. 


Miimte crystals of zircon are prevalent in the metamorphosed rocli:s 
of the Pend Oreille mining district, an area 15 by 20 miles; andin the near- 
by Coeur d'Alene district, also, zircon is very ebundant in the sedimentary 
rocks that are directl:, correlated with the »re-Canbrian formations OF oT 
Pend Oreille district, as shovn by Joseon L. Gillson, from whose renor 
upon gircon as a contact metamorsnic mineral in ths Pend Oreille district 
the following excerpts are ta’:en: 


| The sedimentarv rocks of the district belong to tne Belt series 
(Aleonkian) and the Cambrian. Exceot for one calcareous member, the 
Belt rocks consist of a sreat thickness of thoroughly indurated sand- 
stones and shales, and the Cambrien rocks consist of quartzite, shale, 
and limestone. <A very large batholith extends fron the west side of 
the district westward for many miles, and three stocls, each from 
two to three miles across, outcron within the erec.. These isneous 
bodies are so lerge and are so neezr to each other even at the surface 
that a widespread effect of ignecus metamorpnism vould be expected in 
the invaded sedimentary roclzs. In fuct no locality in the quadrangle 
was found where the sedimentary rocks did not snow at least some micro 
scopic evidence of igneous metamorphism, 


Detrital zircon is commonly vresent in the noncalcereous roci:s; 
but little or none is present in the calcareous roctzs. ... 


The evidence from the celcarceous rocks, more striking than that 
in tne r:oncalca2reous rocks, leaves no room for doubt that zircon is 
a contact-metanornnic mineral. The sequence of tne mineralization 
under the contact metenorsnic conditions in the sedimentary rocks of 
the Pend Oreille district indicates that the zircon belonzs to 2 
second or pneumetolvtic stage in the metamoronisn and formed contem 
poraneously with tourzaline, biotite, andalusite, cordierite, vesuva- 
nite, garnet, dionside, anatite, etc. Unlike these minerals the gir- 
con is of unrestricted occurrence end is found in both calcareous and 
noncalcareous rocics. 


Day, David T., and Richards, R. 4., Wor: cited, 2.9. 1194¢-1<00. 
27/ Gillson, Joseph L., Zircon, a Contact Metamorohic Hinerel in the Pend 
Oreille District, Idnxho: An. Nineral., Jour. Miner2l. Soc. Am., vol. 
10, No. &, Aug., 1925, oo. 1&7~-194. 
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Indiana 


Zircon was found (in the proportion of 6§ ounds to a ton of s and) 
in sands from Michigan City, Leporte County, Ind. 


Maine 


Zircon is known to occur in pegmatite at Auburn, Me. In the town 
of Norway, near Cobtle Hill, Perfect crystals of zircon, with chrysoberyl 
and zinc soinel, occur in the pezmatite. Zircon crystals one-sixteenth to 
one-eighth inch long lie woon slickensided surfaces, of which Bastin says, 
"They were probably formed during the shearing process." Zircons, asso- 
ciated mostly with triphyllite and rarely exceeding one-eighth inch jn 
diameter, have been found in the pegmatite of Mount Mica, Paris, Me.2o/ 


Marylend 


Zircon Wes found in sands examined in Meryland: from a trace 
at Glyndon to 2 pounds per ton of sand at Harrisonville (Baltimore County); 
and 19 pounds ver ton at Ocean City, in the beach sand (Worcester County) 20/ 


Massachusetts 


The cyrtolite at Roclport, Mass., although very By is unusually 
rich in hafnia, containing as much as 17 per cent thereof. 


Mississippi 


A trace of zircon Was found in sands examined eat Magnolia, Pike 
County, Miss oO 


Montana 


Zircon has been reported as occurring at Wisdon, Bersaye 
County; Miles City, Custer County; and in Powell Countv, Mont. 

Austin F. Rogers, while examining specimens of corundum from an 
unknown locality in Montana (obtained from Ward's Natural Science Estab- 
lishment), discovered a black submetallic mineral, which he proved to be 
baddeleyite. Baddeleyite has been identified by Rogers in specimens from 
the property of the Bozeman Corundum Co., 14 miles southwest of Bozeman. 
The baddeleyite of Montana is an accessory constituent of a gneissoid 


28/ Day, David T., and Richards, R. H., Work cited, p. 1200. 
29/ Mining and Engineering World, ---: Vol. 37, 1912 » pe 1018. 
Day, David T., and Richards, R. H., p. 1202. 

Lee, 0. Ivan, Work cited, np. 24-25 

Day, David T., and Richards, R. Y., Work cited, p. 1202. 
33/ Day, David T., and Richards, R. H., Work cited, p. 1202. 
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corundum-syenite containing microcline-microvertuite, biotite, and ya 
dum, with subordinate amounts of muscovite, sillimanite, and zircon.2= 


liew Hampsnire 


| According to Pirsson ané@ Wasnington, 35/ microscopic study of 
the foyaite type of nephelite syenite rcvecls zircon in thin sections at 
Red Hill, Moultonboro, N. H. The zircey:, not very cormuon, is in rough 
crystels or grains that have « general though sparse distribution. The 
qrystals vary from 0.2 to 0,4 millimeter in diameter. The zircon is in- 
cluded with the see Ory minerals in the umptekite variety of alkalic 
eyenite. 


| The first occurrence of wohlerite in an American locality (a well- 
known minerel characteristic of the nephelite-syenite negmatite dikes of 
South Norway) was reported at Red Hill, where it is found everywhere dis- 
tributed through the rock mess. 


Kew Jersey 


A report Vie the zircon of New Jersczy by the United Stetcs 
Geological Survey=6/ is quoted at length. 


Several localities in northern New Jersey, especially in Sussex 
County, have been revorted to contuzin zircon-bearing ores end rocks, 
and an investigation of the denosits was undertatzen to test their 
availability as a source of zircon. It has been concluded that if 
the demand for zircon should become imperative and if the mineral 
mist be had at any cost, then several hundred tons could be obtained 
from northern New Jersey, but the locality does not offer any in- 
ducement as a commercial field. . . . The most promising pegmatite 
is that of the old Woods mine, about half a mile scuthearct of Stock- 
holm, N. J. At least four shafts, now filled in, were made in a 
pegmatite dike about 10 feet wide and exposed for more than 100 
feet. -The pegmatite rock is com-zosed of quartz, feldspar, mazne- 
tite, and zircon. There is too little magnetite in the rock to de 
worked as an iron ore. The snafts are said to have been dug long 
&go--maybe over 100 years. No ore is known ever to have been shinped 
avey. The rocl is richer in zir.on than any other roc:x seen in this 
resion. Some selected purts of tue dike may carry as mich as 5 per 
cent of zircon, but an average sample of 20 specimens of selected 
zgirconiferous rock yielded only 1.63 per cent of zircon. The rock 
in the sheft at one end is much richer in zircon than the rock at 
the other end of tne iine of snarts. An everage semmle of 10 speci- 

_,__mens, collected across the exposed dixe at 1-foot intervals, con- 

BY Roser, Austin F., Raddeleyite from Montana: Am. Jour. Sci., 4th ser., 
vol. &, No. 193, Jan., 1912, po. 54-56 

35/ Pirsson, L. V., and Washington, H. S., Contributions to the Geotogy.of 
New Hampshire, No. 3; On Red Hill, Moultonboro: Am. Jour. Sci., 4th 
ser., vol. 23, No. 136, April, 1907, pp. 261, 266, 257, and £70. 

36/ Schaller, Waldemar: T., Thorium, Zirconium, and Rare~Earth Minerals: 
Min. Res. of the United States, 1919, pt. 2, U. S. Geol. Survey, 1922, 
pp. cl-<2, 
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tained 0.92 per cent of zircon. The pegmatite roc: is harf ahd n~ 
altered end world have to be crushed boiore any zircon could be ob- 
tainec. The tctal oventit:: of zirecn obtainable from this locality 
wWoulé not anourt to more then 2 few imdred tons, and the exnense 
would ronibit commarcial exploitation.’ 


Nevada 


Traces or zircon were found in ths sands of bixde éreck end 
of Mascot, Elko County, and of ber on Nye county. Zircon Was found 
at Carson Citzy, Ornsb:;7 County, also. 37/ 


New Mexico 


Day and Richardeso/ reported the occurrence of zircon in the 
sends at Pinos Altos, Grant Countv; at Brice, Otero County; at Bernar- 
dillo, Sandoval County; and at Los Cerrillos and from Tuer to Arroyo, 
Santa Fe County. 


New York 


i orris saysoe/ that zircon occurs in New York, at Lyon Mountain, 
Clinton County; at a few places ne:.r Crown Point and abundantly in peg 
matites at Old Red Mines, Mineville, Essex County; and at numerous places 
in Crange Gounty, on the south, and St. Lewrence, on the north. Day and 
Richaras#0/ revort small amounts of zircon found in the sands examined at 
Lowville uid Rochester, Lewis County. 


Adeposit of cyrtolite, redioactive, in Westchester cent. 
Which Lee says has been, twice aoutrenticated os high in hofnia,& 

been fvlly described in,circular won hafniun, soon to bc published by 
the Bureau of Mines, 


North Carolina 


North Carolina (the only State with the exception of Plorida 
that hes had a recordeé »roduction of zirconium ore in the United States) 
vas the first producer of tue ore. The silicate zircon was discoverec in 
Henderson ®unty in 1869. Production continued intermittently from 1869 
until 1911. W. E. Hidecen, accordi~s to Lee, £2/ mined es much as 26 tons 
as early as 1833. The first slioment recorded, however, was in 1€83, 


37/ Day, David T., and Richards, 2. H., Wor: cited, p. 1204. 

caf Day, Devid T., and Richards, R. H., Wor’: cited, p. 1204. 

c9/ Morris, H. C., Zirconium: Politicel and Commercial Control of the 
Mineral Resources of the World, No. 7, Bureau of Mines, Nov. 15, 
1918, no. 9-13. 

40/ Day, David T,, and Richards, R, H., Wort: cited, ». 1204. 

41/ Lee, 0. Ivan, Worl cited, 2p. <4-<5. 

42/ Lee, 0. Ivan, Worl: cited, pp. <4-25. 
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when tne ore vas marketed to be used in the manufacture of mentles for in- 
candescent Jishts. As thoria soon tocol the olace of. zirconia for this pur- 
2086, SHi»nmenis of zircon Geese for a few years, becinning agein in 1902, 
upon the introduction of the Nernst la::p. Although the worth Cerolina Geo- 
logical Survey in 1913 revorte ac that snivwents begun in 1902 had con=- 
tinued until 1516, no one vear having u very large rrocuctiozn, no outout 
figures were peor. to the United Stetes Geolo,icel Surver. 


ar following descrintion of the Henderson County denosit is Oy 
Schaller. & 


* * * Near DPuxedo (formerly celled Zirconia) a pegmatite dice, 
about 100 feet wide and striking NN, 50° E., cuts through the pr- 
Cambrian gneisses of the rersion and has been traced for a mile and 
ahal?. The upper part of the sematite is txaolinized and disinte- 
gratea to a depth of 40 feet or mere. Zircon crystals ere present 
ia abundance in certain parts of the pesmatite but ore not uniform- 
ly distributed throuchout the dixe. They are gray in color and show 
both the prism and pyramid about equally developed. They average 
in size from about an eiszhth to a quarter of an inch. They can be 
readily Washed from the decomosec pegmatite or from the umltered 
erusned rock. 


T®o places have been worked on this negm:tite dike--tne Freeman 
mine, nezr the southwest end of the dite, and the Jones mine, near 
the northeast end. * * * = S 


Gentheo/ Reece nee? otner occirrences of gircon in North Carolina 
as follows: | 


Abundant rit the -old sands of Burks, McDowell, Polk, Ruther- 
ford, Caldwell, Mecklenbury, Nasi, Warren, and othar counties, in 
very minute yellowisn-brown and brownish-white, sometimes amethy- 
stine and pin: crystals vith many planes. .. . Found also b Dr. 
Hunter at Vell's farm, Gaston County. It is rercly found at Rey's 
mine, Hurricane Mountain, Yancey Countv, and the Flat noc mive, 
Mitchell County. It has been observed in dark red-brown crystals 
in the magnetite beds of the Unaxs tsountains; sn irregular large 
crystel of about © inches in len,rth and a vale .brozvnisn-gray color 
has been found by J. A. D. Stecherson near Statesville, Iredell — 
County; and by the sene, dacli ecrvstals embedied in allanite, near 
Betsary church. 


Peculiar dar’: brown crvstals from J-3 millimeters in size are 
found at Low's anc Tibbet'!s mire, in Macon Count’, Which msy be 


zircon. Tney need fuller investigation. FElidden yen orEe , from the 
43] Pruitt, Joseoh Hyde, Vor: cited, o. i 
44/ Schaller, Waldemar T., Work cited, ps 19. 


45/ Genth, Frederic!: Augustus, The aerate of North eanoriaes U.S. 
Geol. Survey Bull. 74, U. S. Geol. Survev, 1091, ». 4°. 
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gold sands of Brindletown, good crystals of the variety malacone. 
The latter are jet black, with occasionally a gravish crust, and. 
are larger than, and of different form from, the zircons dixectly 
associated with them. Specific gravity 4.087. The same authority 
revoits the variety cyrtolite from several vlaces, namely: 


Masses and distinct crystals having curved faces and 
gray-brown color have been met with at the Wiseman mica 
mine in Mitchell County, associated with aitunite, fersguson- 
ite, and samarskite. Also at Mili's mine, near Brindletown, 
and at the xenotime and polycrase locality on the Davis land, 
near Green River, in Henderson County. 


With the monazite at Mars Hill, Madison County, zircon crystals 
of considerable size are sometimes found. One such crystal, specific 
gravity 4.507, was analyzed by me as follows; 


Loss on ignition ........ 1.20 
SilLCA: 6. 6. de te wee e - . BO  . He S1G BS 
Zivconia ~ “6 « & «eee we a we “OSs4e 
Ferric Oxide .- 6. w-e «© & Swe & % 3.20 


Oklahoma 


Mineral Resources of the United States for 190748/ announced 
that a new deposit of zircon had been reported by Frank Rush, a forest 
supervisor of the Wichita National Forest. This deposit (\vhich was 
later prospec ed by Hackney & Sons, La Harme, Kans.) has been described 
as follows; 


A pegmatite dike with many scattered zircon crystals occurs 
near the soutn edge of tha Wichita National Forest, Wichita 
Mountains, about 7 miles northvest of Cash, Okla. The zircon 
crystals reach a maximum size of nearly an inch, though most of 
them are mich sualle:. They are simple nyranids with the prism 
faces nearly absent. Most of the crystels are deep reddish-brorn, 
but « few are yellowish to nearly colorless. 


An investigation of the deoosit seemed to indicate that only 
& very small quantity of zircon could be obtained, as the zircon- 
rich portion of the pegmtite was of slight extent. 


46 '$Sterrett, Douglas B., Monazite and Zircon: Min. Res. of the United States, 


. 1907, pt. 2, U. S. Geol. Survey, 1908, mn. 792-793. 
47/ Schaller, Waldemar T., Work cited, op. 22-23 


9125 | ee 


Dey and Richards4&/ mea RES traces of zircon in the sands at 
Putnan, Dewey County, Olle. | ve 


(- 


Oregon . 


‘Zircon occurs in the foll owing euuneiee of presen, according 
to a report of Pratt: 19/ Baler, Clatsoy», Coos, Lincoln, Curr, Douglas, 
Grant, Jaci.son, Josenhine, Lincoln, Linn, Malheur, Maltnomah, Polk, Uma- 
tilla., Wasco, and Yashington. For tie definite localities (far too 
numerous to neniion here) in the counties just listed and in other 
counties, the reader is referred to the article by Day mid Ricnards, 50/ 
Which uas been quoted frenuently in tnis paver. 


Pacific Slope 


That zircon stancs fifth in the order of frequency (among 37 
minerals in addition to uartz) in the blect: sands of the Pacific slove 
is claimed in a revort2l/ of the United States Geological Survey, which 
has been frequently referred to in these peges. A table covering 4¢ 
pages gives detailed information, by counties and smaller ,olitical 
divisions, conceming the occurreice of gircon (ss well as of a dozm 
other minerals) on the Pacific slope. Magnetite, gold, ilmenite, garnet, 
hematite, chromite, platinun, iridoemium, mercury, amelgam, olivine, and 
iron silicates, pyrite, monazite, cconer, cinnabar, cassiterite, and COs. 
randum are the other minerels nost freouently found in the sands. 


: The action of a Wetherill scenarator on the zircon crystals is 
| given on p. 1224, of Day and Richards! report. 


P ennsylvania 


Zircon is found in the following localities in beakeviesnias 
Berks County: Bernharts, Pricetown, and Trexler mica mine (Alsace). 
Buci:s County; Finney's quarry, Neshamnt ny Falls, Siles, and 

Vanartsdalen's quarrv. 

Chester Covntr: Chester Springs, Covesville, Puy catom, Springton, 
ss Octomero Creek, West Chester (Bath spines). a illowdale. 
Delaware County: Avondale (cyrtolite), Blue Hill, oS (cyrtolite), 
Brand wine Summit, Painter's fornn on Dismal Run, and Morgan.Ste- 
_.. tion (cyrtolite). 
_ Lehigh County: Macungie. ; 
Montgomery Countz: Lavfaystts, Villow Grove. 
Northhampt on County: Chestnut Hill (gray or vintish crvste 1s 5 centi- 
a meters long). | 


Dav, David T., and Richards, i. H., Wort: cited, 2». 1204. 
Pratt, Josevh Hyde, Wor: cited, =. 16. _ | 
Day, David T,, and Richards, R. H., Wors cited, py. 1206-1215. 
Day, Devid T., and Richards, 2. 3., Werk cited, >. 1175-1256. 
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Philadelpnia: Broad Street and Clney Avenue (cyrtolite), Bridesburg 
(colorless crystels in Delawere River sunds), Comley's ouarry 
(Mount Airy, cyrtolite), Fairaount Par:, and in tke Schuyll:ill. 
River sands end gravels. 


The following analysis is of zircon from Pricetown, Burks 
County, found as chocolete-brown crystals in magnetite: 
Per cent 

S105. «sé Se eS eH Soe GELO7 

ZT09 «6 1 ee tte oe es) 663.50 

Fes0q - 6 2 6 ee eo ww 2.02 

B50) oe Bi hs es Es 200 

3 100.09 


The BES fic gravity of tne specimen of which the analysis is 
given is 4,595 


South Carolina 


Zircon occurs in South Carolina associated vith magnetite gand 
or ore. Yenable mentions an occurrence at Anderson, 5. C., as being anong 
the three localities in the United aptes where the oer occurs in quan- 
tities sufficient for being mined 22 


South Dakota 


Dey and Richards©4/ reported zircon in the sands at Tinton md 
in the Hurricane district, Lawrence County; at Sheridan, Pennington County; 
and in the Big Horn Mountains. : 


Tennessee 


Zircon occurs in Tennessee, associated with poenelges ore or 
with sand.0o 


Texas 


Lee26/ lists Texas emong the States found to be the richest 
in hafnium minerals, the altered zircon, cyrtolite, being found in Bm 
abundance in Llano County. As early as 1[89, Hidden and Mackintos 
Gescribed the cyrtolite of Texas as follows: 

Gordon, Samuel G., The Mineralogy of Pennsylvania; Descriptive Miner- 

alogy of Pennsylvania: Special Pub. 1, Acad. Nat. Sci. of Philadel- 
phia, 1922, n. 90. 

53/ VenatLe, Francis P., Zirconiwn and Its Comounds: Am. Chem. Soc. 

Monog avh Ser., Chemical Catalog Co. (Inc.), 1922, >. 16. 

54/ Day, David T., and Richards, R. H., Wort: cited, pp. 1215-1216. 

55/ Venable, Francis P., Worl. cited, p. 18. 

56/ Lee,Q Ivan, Worl: cited, pp. 24-25. 

57/ Hidden, W. E., and Mackintosh, J. B., A Description of Several Yttria 
and Thoria Minerals from Llano Countv, Texas: Am. Jour. Sci., 3d ser., 
vol. 38, Nos. 223-228, 1889, pp. 485-486. 
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Cyrtolite has been found abutdantly in both massive form md in 
good crystallizations. One hundred l:ilos have thus far been collected 
While mining the yttria minerals »lreedy herein described. This min- 
eral here occurs in thick plates ; Stachec to the blotite and also con-— 
stitution veins in the coarse ner. site. It is often the mtrix of 
the thcero-gurmite and fergusonite. Specific gravity is 3.652. It 
occurs in tetragonal forms with al’ the vlanes rounded, and poly- 
synthetic growiiness of crystals ais very common. Its color renges 
from dull gray, through verious shades of brown, to deen brown and 
almost black. Hardness about 5. ... 


Hidden, 58/ a few yecrs Jate:, saids 


| Many mindred wounds of cyrtolite were found and in great variety 
of form and color. Ail kinds of it geve good radiozraphs after 24-hour 
exposires. Plstes of it as larg. «8s one's hand, covered on one side 
with curved crystals, were not rare. It sometimes encrusted large 
quartz crystals to tne dopth of 1 inch, having radiate structure, and 
tims afforded a new feature for this mineral and one very uncharacter- 
istic of zircon. ... 


Utah 


Zircon was found in the gands examined et Hite, Garfield Cowm'ty, 
Utah; at Sand Sprirzs, Irou County; at Morgan, Morgan County; at the juno- 
‘tion of the Combwash and San Juan Rivers, San Juan County; in Green River, 
Gensen district, and near Gensen, Vinta bounty 59/ 


Virgi ila 


Zircon has been discovered in both sedimentary and igneous rocks 
in Virginia, occurring in sandstone nenr Ashland and in pegmatites near 
Gouldin, Hanover County, and near Ame7is Courthoxse, Amelia County. The 
zirconiferous sandstone and the zirccn-tearing pegmatites of Hanover 
County are less than a mile avart, the “ormer being a"yart of the western 
edge pf the Coastal Plain, near and alco’ » the overlap of the sediments 
upon the older crystalline rocks of the Piedmont Plateau."60/ Under the 
heading "Genesis," the relation between the tWo different ay of deposits 
in Hanover County is shorn by Watson and H2ss, as follows: | 


The zircon and ilmenite concentration evidently represents an 
_.___ Old teach sezrezation along »ut within the western margin of the 
8/ Hidden, Williena E., 5on3a Results of Lete Mirerel Research in Llano 
County, Texas: am. Jour. Sci., ser. 4, vol. 19, No. 114, June, 1995, 

) PP. 432-432. 2 

59/ Day, David T., and Rickords, R. H., Work cited, p. 1216. 

~60/ Watson, Thomas L., and Hess, Frank L., Zirconiferous Sandstone Near 
| Ashland, Virginia: U. S. Geal. Survey Buil. 550-P, 1912, p. 3. 

—61/ Watson, Thomas %., and Hess, Frank L., Work cited, pp. 7-8. 
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Miocene sediments of the Coasta! Plain, of Calvert age, and is sim- 
ilar to the bdlacl:-send beaches of New Jersey, California, Oregon, 
and numerous other coasts and to tne vold-bearing gainet (so~cal led 
"ruby') sands of the beaches at Nome, Alara. 


The zircon and other heevy minerals resistant to atmospheric 
agencies were derived by Weathering, processes from the crvstalline 
rocks, chiefly granites and gneisses, of the Piedmont Plateau, which 
extend westward from the Coastal Plain contact . These formed the 

- country rock of the shore, ana the zircon and associated minerals de- 
rived from them by weatheriig were accumilated by waters near the 
mouth of a small stream or behind a sheltering point, while the 
quartz sand was largely worn and carried eway vy the currents of 
the see. . 


“Zircon is an almost constant minor accessory mineral in the 
crystalline rocks of this old shore and its extension westward, 
and in places it occurs in large masses. Near Gouldin post office, 
10 to 15 miles southwest of the Ashland area, pieces of zircon 3 
inches in diemeter we.thered out of pegmatite dizes have been noted 
on the surface. Massive zircon without cryst2l outline and measur- 
ine 6 by < inches hes been observed in the pegmatites of Amelia 
County, Ya. Similar dikes occur in the meiss-granite complex of 
the Piedmont Plateau, forming the old snore line which extends en- 
tirely across Virginia from Maryland into NortlL Carolina, roughly 
coincl ding with the meridian of 780 30!. It seems probable that 
Similar zircon-rich rocks may occur at numerous doints along this 
Old shore line. Many zircou-bearing deposits may be covered by 
later sediments and some may have been removed by erosion, but it 
1s probahle that others, which may be richer or poorer, wiil be 
discovered along the contact of the granite and gueiss of the Pied- 
mont Plateau with the overlvins seaiments of the Coastal Plain, 


Zircon-bBDearing gandstone de oT Asrland deposit has 
been described by Schaller, as follows: 


A bed of zirconiferous sandstone is exposed atout 3 miles west 

of Ashland, Va. The bed does not crop out as acontimuous ledge, but 
is renresented on the surface by isolated flat fragments or bowl ders, 
onlya few of which are us wucn as a foot long. The largest bowlder 
seen measurss 26 by 15 by 10 inches; the average diameter of the 
bowlders is about 4 to 6 inches. These isolated fragments and bowlh.- 
ders are found in the clay, fravel, or sand soil for about a mile north 
and south and about 5°90 feet east and west, The vertical ‘thickness 
of the zone containing these bowlders does not seem to be more than a 
few feet, although there is almost no evidence on this noint. The 
zirconiferous bowlders seen on the surface would not weigh altogether 
more than severel: hundred tons. =! 

62/ Schaller, Waldemar T,, Work cited, pp. 20-21. 
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Pi Fring scheme vowldcre occur aS the "Pal: lin ne, Wor gunction 
of. the aAstol sediments an¢ tke igneous, roc-s of the Piedmont, ‘which 


bee. teen. “than a mile vest. The nerd brownisa bowlésrs are neld to 


| sighs a local cem ntatton of a croft s* -dy bed wiich was found in 


the lower vart of a Ww ll 14 f2et decp nes", the. nome of Penjamin 


“Wright ; 5/8 of a mile soutin: st Of. ths Shelton ome, where these 
hardened’ surface bowlders occur an . ercatest. mambers. The sand in. 
‘Mr, Wri ght 's well: contained 13 per cgnut of zircon. ‘The. h-rdbned . 
“bowlders found ‘on’ the surface fcr a distance of nearly a mile sho Ted 


“6 @  ereatly very? ng ‘conteat of zircon, the may imum betas 30 per cenv. 


| The compact ‘pend store contatis mio ilmenite ane quartz. fo 
emaller quantities of rutile, steuroli te, lyanite, feldspar, and : 


other, minerals. All of it is cemented ty brovm limonite. The 


density of the sandstone is a good indication of its «ircor con- 
tent; for the pieces very poor in zircon weizi percepribly Less: 
then those ‘rich tn sircon. § collestion of Ba saroles of the. 
brown: bowlders from the northernmost exnosure contained only 0.5 - 
per cent of zircon; 7'samples from another place y’elded 3 per cent 


-of zircon; 19 samples from cothe: place gave lv ~er cent of zircon; 
“a compact drown bowlder near Mr. Wrigut's rouse - ~onteined 2> per 


cent of zircon; and the aver..ge content of 32 cieces or, fine-crained 
Sandstone from the Shelton fe. arm contained 25 yer cent of. zircon. On 
the éther hand, 17 sam-les cs coarse-grained sandstone from the 

Shelton’ farm, similar in ancvaraaca to the. fine-grained material. ex- 


ce in the: size of its particles, averaged only 1 per.cent of zircon. 


Ten’ samples of the clay dirt collected fron the well on tne 
Shelton farm, at 2-ftot vertical intervals, contained, zircon fron 
a trxe to nearly 0.5 per cent. Onl: three of the sammles yielded 
more than 0.1 per cent of zircon, and, five of the Samples nad less 
than ©.03 per cent. , 


The occurrence tas thorougily testec in 1012 by G@, L. English, 
Who sunk a mmber of pits on the Skelton farm. In one of these pits 
& solid bed of the zirconifcrous sandstone was founc 7 feet below 
the surface; in the other pits anly isolated: fragments of the harc- 


‘ened sandstone were found. . There seems to be very little evidence 


of: the existence of a continuov, bed ou. this. sondstoje, snort lenses 
a few feet in length seeming to. de the general feature. Most -of these 


> lenses have been broken ° vp into isolated fragnents and bowlders, and 


there is almost no evidence of a continuous bed of:.this particular 


Tock. Moreover, the “Averse charucter and zircon cor. sent. of the . 


bowlders, as found, SLOW" thet only.a part of the denosit’ contains 


3 eacue ircon to be considerec. a pessible source. of ‘that mineral. 
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The very. evidently etre tified. character of. the. powders: many 
of: whiich have a distinctly leyered structure, : > & i@ cates that the | 
local cementation extended ‘for. Horizontal. distances of about. 10 fest 
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or more, fhe problem of the presence or absence of a distinct well- 
aefined bed a mile longs can he solved only by a detailed study of 
the region, involving the si:king of numerous pits. . 

Zircon-bearin7 pe, mratite derosits.--In the well-known pegmatites 
near Amelia, Amelia Count:,, and aear Gouldin, Hanover Coumty, in the middle- - 
eastern part of tie Piedmont Plateau province, separated by a distance of 
approximately iC miles, are large masses of zircon. According to Watson, £2/ 
the features of. sneciel intcrest in connection with the pegmatites of the 
two localities are: (1) its occurrence in massive forms of unusual size, 
and (2) its association in the two places witn an entirely different group 
of the rarer minerals, altiough the pegmatites of @ch area are of granitic 
comzosition. Zircon and apatite are tae only rare minerals that have been 
found alike in the two areas, and so far as it has been determined the 
zircon is more abundart in the Hanover County deposit than in that of 
Amelia County. 


729 following descriptions (ziven in part) of the two areas are 
by Watson: 


Amelia County erea.--The pegmetite bodies occurring near Amelia 
County have long been !-nown for the varietv of rare minerals found 
in them, manv of which were of umisual size. The dikes have been 
Worted from time to time for a long period of years as a source of 
commercial mica and feldspar, md to a less extent of minerals for 
the gem trade, 


The country roc’: 1s e thinly foliated, moderately dark-colored, 
fine-zrained biotite gneiss or sciiist, containim: more or less ms- 
covite. Where measured, the foliation strikes 7. 259 to 30° E. and 
dips 40° to 509 N. W. Diabase dixes of Mesozoic age intrude the 
rocks in places. The pegmatite bodies are dizelike: in form and 
nearly vertical, with the direction of trend doubtful. They cut 
across the foliation of the scnists, and the large ones will measure 
more than 50 ft. across. They are cut by joints, but there isno 
evidence of scnistose structure developed from metamorpnism, 


The pegmatites are of granitic (acidic) composition, containing 
feldspar, including the potash varieties, orthoclase and green 
microcline, and the soda variety, albite, with quartz and muscovite, 
and a large number of rarer minerals. The principal rock-forming | 
minerals are not uniformly distributed through all parts or the 
pegmat ites, but their distribution 1s very irregular, first one and 
then another of these minerals predominating in different parts. 

The albite, occurring in solendid crystallizations as reticulated 
platy forms of bluish white to white color and frequently transparent, 


is of a hign degree of purity. ... 


63/ Watson, Thomas L., Zirco'+Bearing Pegmatites in Virginia: Am. Inst. 


Min. Eng. Bull. 115, July, 1916, pv. 1238. 
64/ Watson, Thomas L., Work cited, sp. 1237-1242. 
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The texture of the pesmetites is erenular corsertal rather thaa 
eraohic. Miarolitic cevities nzve pat obecrved in some of the oven~ 


ings made in the pegmatites. One these 1.08 of large size, the 


. Walls of which rere lined aita crvrs oe of sro-y quartz end pure 


- 


White crystals of albite, sorie as transoerent as glass. 


Tre rarer mninerazis include rerrecentatives of five distinct 
chemical groups: (1) Ealcids, including fluorite; (2) silicates, 


-dncludinz e1rnet (spessartite), black. tournsline, bervl, helvite, 


' @llanite, and zircon; (3) nitobste3, including columbite: (4) tenta- 
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lates, including micrclite; end (2) phosnhates, including apatite and 
Monazite. With the exception of rluorite, tourmaline and zircon, each 
of the minerals has been analyzed rith tre results shown below. Some 
of these minerals have been found only occasiniually in the Amelia 
pegmatites and ere very rare. Many of them attained unusual size, 
Sich as crystale of beryl 3 to 4 feet long and 13 inches thick, 
columite in crystalline masses weiguing 6 to 8 pounds, allanite 


| cxystals more than 15 inches long, microlite in msses uv to 8 vounds 


n Welgnt, and monazite in masses larcer thin those of microlite. 
Zircon hzs teen noted in smell crvstels 214 1- msses weigning sev- 
eral pounds. Stiorite ard falena heave been rcovorted, but thev are 


extremely rare and have not been seer by ths vriter. . . e 


Hanover County area.--Ths zircon-bearirg pegmatites of Hanover 
Count; form a part of the recently discovercd bat fairly well-known 
ratile area of Goochlend ané Penover Counties, which lice about 25 
miles northwest of Richmond. .. . Tne principal roc: of the regicn 
4s a gneiss of variable composition, chiefly micaceous (biotite 
and muscovite) and at times hornblendic, cut by numerous pegmatites, 
some cf which are rutile-bearing, anc a vartiet: of basic igneous 
Focks. Liicroscopic study of tnin sections of the gneiss shows it 
to conform in cemposition to an original acidic igneous rock of the 
Granite tyoe. The bandec structure is secondiry, developed by re- 
gional metamormhism. . . . | 


Zircon has recently been found associated with rutile in the 


pegmatites near Gouldin in the Hanover portion of the rutile area. . 


The minerel has been found in trrerular fragments and masses up to 
about .2: pounds in welcd.t. Oue of the larrer masses examined by 
the writer appears to have been broken from a large crystal of the 


“Mineml. Like tne other constituents of the negmatites, every 


svecimen of the zircon studied suows mashing, and squeezing from 
metamormhism, The color is irre;wlar even in the same mess, rang~ 
ing from reddish-brown through grayish to colorless. Although a 
chemical analysis of the zircon hus not been mede, leboratory tests 
carried out on a number of pisces of the mineral show it to be quite 
pure. The many pieces of the mineral. found on the surface, due to 
the extensive weathering of the peemetite bodies, encoursce the bee 
lief that the mineral is by no mezns a rare constituent of the dikes 
in this area and mey be found.in qantity to te of commercial value. 
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Lee 65] in his discussion of hafniun-bearing minerals, steted 
that ahydrated zircoi from Amherst County, first described by Mallett, 
was under exeninetion. 


Washington 
W:.shington has many locelities in which the presence of zircon 


has been noted, cuieflvy in black sands, old and present beaches, placer 
gravels, etc. 66/ The individusl localities, as listed bv Day and Richards, 


67 / 


are far too numerous for citation here; tne counties areas follaws: Asotin, 


Chehalis, Clallan, Clarice, Doujlas, Garfield, Okcnozan, Pacific, Stevens, 
Thurston, and Whatcom. San Juan Island is included in the places noted 
by these anthors. 


Wisconsin 


Gosreau, Wno investigated nethods of ore treatment for the peg- 
matite derosits in north-central Wisconsin, in Marathon County, mopioxi- 
mately 11 miles from the city of Wausau, has given the following revort 
conceraing the geolozy of the district, the cheracter of the zircgn, the 
nature of the tests made upon the ore, end the results deducea:S6/ 


The zircon mineral end its essociated minerals ond rock struc- 
tures, ciystalline shape, and habits, are described by Weidman, from 
Whose relort tne following desc1ivtive data are tal-en:69 


The ;;ener2l geology of the district consists of igneous rocks 
of diorite, with syenite and pegmitite veins, more or less vertical, 
intruding the diorite rocl- masses. These veins are of varying tnick- 
ness, not definitely known. The pegmatite is coarsely crystalline, 
a characteristic of these pegmatites. Several varieties of the sye- 
nite occur, as well as several mineral ».hases of the vegmatite. The 
quartz-pegmatite is composed of quartz and feldspar, and it is the 
Quartz-pvegmatite vhase that carries the zircon. Other assciated 
minerals ere the oxides of ceriun, thorium, tantalum, columbium, and 
yttrium. The syenite carries some small crystels of zircon, of pure- 
ly mineralogica] interest. The diorite does not carry any zircam, 
eccordins to surface examinations. 


The system of pegmatite dikes or veins anmarently has a width 


on the outcro> of about 1,300 feet, and the strike was followed for 


65/ Lee, 0. Ivan, Work cited, po. 24-25. 

66/ Morris, H. C., Work cited, mo. 9-13. 

67/ Dav, Devid T., and Richards, R. H., Work cited, pp. 1216-1220. 

68/ Gosrenu, R. C., Recovering Zircon from a Zirconiferous Pegmatite: 
Enz. Min. Jour.-Press, vol. 119, No. 10, Mch. 7, 1925, pp. 405-406. 

69/ Weidman, Samel, The Geology of North Central Wisconsin: Wisconsin 
Geol. end Nat. Hist. Surve:, Bull. 16, Sci. ser. 4, 1907, 681 po. 
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about 2,0CO feet. The strile of the outcropping pezmetite veirm is 
non bhWestoeoutnease, ‘but no date as to the probavle dip are ut this 
time available. 


On the surface the pegmtite.is much weathered, forming a resid- 
val soil from 6 inches to 3 feet thiclh:, in wnich zircon crystals are 
found plentifully. Considerable float, in bovlders as lerge as 10 and 
15 inches across, covers the area, eee haviag been throw in huge 

piles, so that the land could be fermed. These rock piles are from 
7 to 100 feet long, 30 to 40 feet wice, and about 15 feet high. The 
bowlders furnished the supply of zircon for the milling and Soon 
treatment of tne peematite to be described. 


An analysis of the aluminous-zircon mineral, given by Weidman, 


follows: 
Table I -- Typical Analyses 
a sud | 2. 3 

~$id2..... ee ee eee ee 28.87 30.89 31.01 
DLO? wits a tage se sees ceeenews: “Oostd 60.39 62.12 
AV 907 os.uciwhaws eer eee ee 7.80 5.11 4.28 
Mes0 shee ein dees ee Baubaret eae 4.47 — 1.54 1.21 
HoO (red ners a eer ae ene 1.61 1.41 — 1.76 
Ho0 (105 Wer. Ci) ones enaneese 0.43 Q.56 0.24 
SO Gb tial acne, Snaeaes . 4.28 4.30 4.65 
Color..... eer ree rer Reddish-brown Reddish-brown Pale-ye llow 


 Occurrence...,...-.0ce+-2 Coarse pegmatite Fine pegmatite --- 


This zircon is high in alumina, accounting for the lower con- 
tent of Zr02, and giving an average oxide content of only 60.3 per 
cent, against 57.1 per cent for pure mineral. 


| .The epperent quantity of rock availeble nud the fairly high 

purity of tne mineral suggested that mining and concentrating into 
@ product of sufficient richness for commercizl uses might under 
favom. ble conditions be profitable. 


A lot oe 3,100 pounds of raw rock: wes emadiee through a jaw 
crusher to danch and sampled carefully. The analysis showed 15.9 
per cent of. Zr0p and 26.% per cent of ZrSi0a. Tne ¢-inch rock Was 
then ground sufficiently fine to releese the zircon from the quartz- 
feldsnar matrix, a minus-Z5- and pluc-d5-mesn product being desired, 
thougn the crushing and grinding equivoment was not controllable to 
this degree of accuracy. 


| ‘Water WE8 added to make a 7 to 1 Sale waich was fed slowly to 
a Wilfley table, using a slight inclination and a long stroke, with 
plenty of Wash water. 
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. . . The silicate was calculated on a basis of 60.3 per cent 
oxide in the mineral, and no deduction was made for the alumina con- 
tent, which was constant. Altnough the mineral is not pure zircon, 
the alumina content is not thought prejudiciai to its ultimate use. 
I have attempted to use an aluminate tond and a zirconate tond for 
zircon, and the natural elumina content may have considerable value. 


Concentration ratios: vanner concentrates, 12.5 tol; vanner 
tailings, 12.2 tol. 


A pure concentrate rather than high recovery was here sought. 
Results should be better in a commercial mill. The products con- 
taining more then GO per cent Zr02 scem to be suitable for a re- 
fractory material, especially the vanner Prognere. 


The specific gravities of the minerals involved are: Zircon, 
4.0 to 4.7; quartz, 2.3 to 2.7; feldspar, 2.5 to <.6. 


The two vanner products were combined for the chemical treat- 
ment. This product averaged 51.1 per cent Zr0o, thus being 4.8 per 
cent pure mineral. Considerable iron was also present, wnicn was re- 
moved by chemical treatment, to make the following product: 


| Per Cent . Per Cent 
15 0s eee ee er ee .2. 57.34 Als0z os et lce ce estoaaeaits 0.65 
GES1 OA treo actrn blaaceewneeee 95.00 Si0> (1Té6) scvesieesacs 2224.80 
Feo0z. ental at ae Sa Se. inh sets eed O.c 


This final chemically treated product was dried and ground to 
120 mesh. When ground, it had a full white color. Both the final 
product and the concentration products from this treatment of the raw 
pegmatite were ey aeEees tested, and found suitable for the following 
uses; 


il. Brick for iron, steel and glass furnace linings. 

&. Crucibles, muffles, combustion tubes, insulating tubes. 

So. Surface cement for. Even Seren refractory brick, 
linings, and roofs. 

4, Enamel pigment, for iron aa steel covering enamels. 

5. Added to enamel ware, silica and stoneware, to in- 
crease the elasticity and the strength. : 

6. To prevent devitrification in enameling. 

7. Monolithic lining material for walls and hoarths, 
and patch material for electric furneces making stee], iron, 
ferroalloys, and brass. | | - 

8. Fused in tne electric arc and reground, a refractory 
of high quality would result. 

9. <A base for making pure white ircontin oxide: 

10. An ingredient in magnesia and elumina refractories. 


ae 27 ae 
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The black sends eeutes by oes and euhaball in the State of 
Wyoming revealed zircon to be present at Sherman and Keystone, Albany 
County; Atlantic Cit:y and South Pass, Fremont Countv;. Buffalo, Johnson 
County; Green River, Sweetwater Count;; and in the Bald Mountain district. 


Canada 


Very large crystals of zircon, vwelgning as, mich as 15 pounds, | 
have been found at Renfrev, Ontario, Canada../The.surply is.limited, ac- - 
cording to Venable, In the description of e new mineral, lyndochite, 
of the euxenite-polycrase group, from Liyndoch Tovmship, Renfrew County, 
Ontario, Ellsvort states that among the associate minerals crystal 

ageregates of zircon or cyrtolite occur the size of a fist. | 


Marden and “Rich73/ report ‘that zircon occurs in crystalline - 
limestone at Grenville /Argerteuil County), Quebec. Zircon.syenites’ 
exist in Ottawa County, oe ae "In the limestone that’ surrounds 
the essexite of Mount Royal, at Montreal, Quebec, zircon is one of the 
minerals rer result from the effects of pneumatolytic contact meta- 
morphism, | 


. . . 
Cr 


Steen om oe - Mexico 7 _ Seep yates 


Zircon is found in one ala iron of Toluca, district of | 
Toluca, State of Mexico, Mexico . | 


Test Indies 


In a eapeeicel survey report. won St. Vincent, £ 72/ the seas 
est island of the Windward group of the Lesser Antilles, the cuthor states 
that devosits of black sands, which consist principally of feldspar, mag= 
70/ Day, David T.; and Richards, R. H., Work cited, p. 1220. 

71/ Venable, Francis P., Work cited; p. 18. | 

72/ Bllsvorth, H. V., A New Mineral of the musenipeenciecrase Grea from 
Lyndoch Tomnship,: Renfrew county, ‘Ontario: Am. nvere vol. le, May, 
1927, pp. 212-218... la, : 

73/ Marden, J. W., and Rich, M. 1. Puvestl vations of Zirconium with 
Special Reference to the Metal and Oxide: Bull. 186, asc of Mines, 
1921, p. 5. 

74 Pox, Cyril $., Notes on Titanium; dixeonten, Ceriun and nor ini? 
Trans. Min. Geol, Inst. India, vol. 60, pte be Feb., 1926, Calcutta; 
1926, p. 265. | 

75/ Gilleon, Joseph L., Work cited, p. 194. - 

76/ Instituto Geologico €é Mexico, Zircon: (ZrSi0, ): Bol. ‘40, acne: 
sistematico gg espectes minerales de Mexico, Secretaria de Industria, 
Comercio y Trabajo, Mexico, 1923, p. 251. 

77/ Barle, Kennath W., The Geology of St. Vincent and the Neighboring 
Grenadines: Rept. on the Geol. of St. Vincent anc the Neighboring 
Grenadines, Kingston, 1923, p. 5. 
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netite, and ferromagnesian minerals, contain a little zircon. A particu- 
larly extensive devosit of tnis lind, about a mile long, occurs between 


Georgetown and Blac’ Point. 
SCUTE AMERICA 


Brazil 


Generel (Geclogicol cond Minerclozic2l) 


The States of Sao Pavlo and Minus Geraes (in the so-called 
Caldas region) yield the native zirconium oxide, anc the States of Bahia, 
Espirito S&.nto, and Rio de Janeiro in the beach sancs yield the silicate. 
A devosit of zirconium (about which little is known) is reported in the 
State of Govaz, also, north of Minas Geraes. | 


| States of Sao Paulo and Minas Geraes.--The ore in the Caldas 
region, States of S20 Paulo and Mines Geraes, forms aaa toa 
Brazilicn Government Report) the folloving grouns:2 


1. Rounded pebodles containing 90 to 93 ver cent of zircon in 
the form of dioxide (Zr02), lnovn by the name "favas de zirconio.!! 


2. Massive minerals, as zirzite, lignt-bromm, or caldasite, 
dark-blue minerals, with a variable percentage of zirconium oxide, 
73 per cent in the first mineral and 30-85 per cent in the second one. 


Se A good method of enriching being employea, an ore with 80 
per cent zirconium oxide (baddelevite) is obtcined. 


Three different miner2is enter into the composition of "Zirritell 
(trade name) and caldasite: beddeleyite, zirconite, ard orvillite, a nev 
hydrosilicate of zircon. 


“The bearing rock is not well known, but the mineral is thought 
to be in intimate relation with nevhel ine-sy nite roci:s that contain 
eudyalite as a characteristic constituent .— 


This Brazilian occurrence, thicn is the most extensive exosit 
of zirconium knowr, and which can sucplv industry for many years, isina 
plateew region, vartly in the Stcte of Minas Geraes and partly in the State 
of Sco Paulo, aeonroximately 1320 miles noryy of the Cit’ of Seo Paula. 


Venable describes tie region es follos: 
Cameron, C. R., Americ:n consul general, Sao Paulo, Brazil: Trale letter 


May 23, 1930, to Philips Bros. (Inc.), 232 Broadway, Nev York, Bur. For. 

and Dom. Com. file. . 

79/ De Oliveira, Euzebio P:ulo, Zircon: Min. Res. Brazil, Servico Geol. e 
Mineral. do Brazil, Ministerio de agricultura, Industria e Commercio, 
Rio de Janeiro, 1930, pp. 27-23. a 

80/ De Oliveire, Euzebio Paulo, Wor cited, po. 27-25. 

81/ Venable, Francis P., Wor: cited, p. 19. 
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The mountainous plateau has ~ main elevation of 2,600 feet. The 
surface is undulating, pressnting differences in level from 300 to 600 
feet. The whole area is bounded on all sides by ridges rising abrupt- 
ly from 600 to 1,200 feet avove tie general level and forming a rough- 
ly elliptical faetoscee with a major axis of asproximately 20 miles 
in length and a minor axis of 15 miles. The predominant rock of the 
Plateau. is phonolite. 


States of Bahia, Espirito Santo, and Rio de Janeliro.--From Rio 
de Janeiro to Bania, on the beaches of the States of Behia, Espirito Santo, 


and Rio de Janeiro, zirconium occurs as sand mixed with silicates, prin- 
cipally in monezite sand. hoe ts of the peache® brotected on the north by 
granite headlands and bordered b; Tertiar:7 bluffs cut by various streams 
and lagoons , which furnish a sone stant wash of fresh material for the con- 
centrating action of the tides, wave action, and trade wings, which latter 


are said to play an important part in the fincl result. nS This zircon 
send is found in larze quantities near Victoria (State of Espirito Santo), 


where it has Besa mined. 


The monezite sand is Pepe lies to contain about 63 per. ei of 
the oxide, occurring as Zr09:Si09.83/ De Oliveira gave the followi ing 
analysis. tn une Government report quoted ira ‘preceding paragraph: & 


Per cent 
Ilmenite and ferrominerals ...... 14.2 
MONG 2 CO: 14.6. 4:6:940 SOW Rae kee ewe SS 61.4 
LUTCONL UG: 510-65 werk esce Os woe eR ; 29.7 
QeerG Zit ackesuctdosaen westeee aaa 327 

100.0 


History of the Industry 


- The most important of the zirconium ores, baddeleyite, was 
discovered in 1892. It is not’ known: wien this ore was eee H ow- 
ever, according to an American representative in Brazil, the development, 
expansion, and retrogression of the Brazilian zirconium: industryare closely 
allied with the World War." Before the wur, when little interest was mani- 
fested by any one in zircon, the ore was shivped to Germany in ballast. on 
homev:ard-bound vessels and used in the manufecture of gus mantles. In 1914, 
the German Government, which had been buying increcisingly large emounts of 
send, placed an order with Mr. Gordon, a producer, for 2,000 tons, at his 
price. ‘This action of tne German Government caused Mr. Gordon to make an. 
investigetiou, the results of which convinced him that the Germons were ob- 
teining from the eand a metal that formed the basis of extremely efficient 
. S2/ Morris, H. C., Work cited, pp. 9-13. 

33 Comeron, C. R., Work cited. 

‘De Oliveira, Euzebio Paulo, Work cited, pp. 27-28. 

Dawson, Claude I., American consul general, Rio de Janeiro, Brazil: 
Trade letter, Jon. 26, 1929, to Snerlow Chemical Co. (Inc. ), 136° 
Liberty Street, New York, W. Y. | a~ 


eels 
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ster snells end fleres. Also, a few torths after the beziming of the war, 

the British Government discovered the presence of zirconium in the metal 

of German guns. In 1915 the Brazilicn industry Wes rendered inactive be- 

ccuse of the rezdjustment of markets. From 1515 on exports weremade to 

both Enzlend and the United Stetce. As exports and production figures 

for these years are in elmost every instance idertical, reference is here 

m.de to the table cf production in Brreau of Mines Inform.tion Circular 6455. 
The folloving table of cxports for 1927 and 192°, with countries of 

destination, is offered by Camero | 7 


Exoorts of zirconium minerals, 
1927 and 1928 


LLL A SEL LS LED Se TCT SS SED SIE OIE ST I ID gees ati TEED OSD 


| 1927 | 1928 


Milreist/ Nilreis® 


Germany 8,000 18; 000$ 481,723 . 147: 71c$ 
United Stctes 177,000 13: 895$ 254,069 76 :2004 
Great Britcin | ---- ---- 15,000 §:000:: 
France 24,950 2:125$ | 10 ,2C0 335605 
Arzentine — ---- 9,160 2: 7208 
Belrium 49,910 35 33855 —— a 
Netherlands 600 3205 ---- --s- 
258,690 703 2255 770 028 226 3 2OGp 


1/ The Brazilizn customs stetistics do not distirguisa zircon snd from 
zircon ore, so thet there cre no evailable dats cho'ving the exports 
of exch. ~~ 3 

2/ In 1327, the of: ficial rate of exchange was 836457 und the volue in 
dollars $8,503; in 1928 the rate of exchange was &5363 em the value 
in dollars $28,244, 


Dawson srye87/ that, whereas the readjustment of the market con- 
ditions ceused = decline in tne production during tne first fer years of 
the wir, hich vrices tended to exound the industry during 1917 and 1916. 
Tre comparatively. heavy shipments in 1924 consisted of old stocks liqui- 
dated at good prices, Gouvlin said&&/ that in 1913 zircon send was pro- 
Guced os a by-product of tie monazite industry; that in 1925 the parely- 
zxtion of tue monizite industry was reflected in the sn-.1l exoorts of 
zircon; and that by 1%65 no zircon sind was being mined. A 12329 sof 29) 
is to the effect that smill snipments of the oxide ore cre heing = fron 
bic ‘9ort of Sontos to New Yor: end Enghend , at e price of $60 « ton ct 
: Cameron, C. R., Wor: cited. | 
30/ Derson, Cleude I., Work cited. =. ¢ 
&3/ Goulin, A., American consul general, Rio de daneirs, Brozil, Zircon and 

Zirconie. in Brazil: Consular Rept., Scpt. ar ‘ges, Bur. of For. ana 
Dom. Com. file 18¢825. , 
€9/ Dawson, Claude I., Wor’: cited. 
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Santos; thet the zircon sand mines near Victoria are not. being mined, the 
owners not being willins to resume ov ,ers.tions until they are able to ob- 
tain cn order for at least 250 tons, to. be shipned in lots of 20 tons, at 
a quoted price of 600 milreis, f. O35 = ee toria, to be pecres in sz.cks 
of 60 kilograms oo Drwson, scvs 99) 


2 dy pe ES wil be noted that the quotations viges above are much 
higher than the cverage velues per ton, as showm in the official 
export stntistics. Either the offici..1 quotetions given above 
are higher than the actual sales prices, or-the consular invoice 
velues do not properly indicate the actual velue of the merchan- 
Gise. This is all the more gt Shee cig as the quotations f.o. b. 
Victoria giver in September, 1925, ere substanticlly the same as 
those quoted to-day, thet is, 600 milreis per ton, while the aver- 
age-value per ton for that year is 274 milreis. 


Mining — 


The deposits in the Caldas. region, consisting of outcrops of . 
zirconic, are mined by blasting with dynamite. From these denosits the 
ore is treonsported about 29) kilometers by certs, loaded on reilw-y cars 
at Cascatas, and shipped over the Paulista Railway to Campinas, thence ~ 
over the S20 Paulo Re Aluey to Scntos, a total distence of about <30 miles a 


Of the beach deposits (States of Bahia, Esvirito Santo, and Rio | 
de Janeiro), those:nezr Victoria, State of Espirito Santo, mined as a by- _ 
product of the monezite industri, vere surface-mined or quasi sun face <n ned 
there being an overburden of about 2 meters of ordin:.ry quartz sand and 
underlying layers of ilinenite, zircon, and monazite, in the proportions of 
43 3: <5 3: lo, respectively. The mroduct was easily. mined. Electromagnetic 
separators vere used to extract the three elements, first the ilmenite, © 
then the zircon, and finally the monazite. The usua) run of the mines Was 
= per cent zircon. It is revorted thet the avereze contents. of the aces 

end is.635 per cent oxide (2x02: $102) 22) e a yf : ee 


Owners 


Deposits in ne Cold:.s reston. ars controlled by Sinton: & CO., 
Largo dc Misericordia, 6, Sao Peulo, Brazil (New Yor™ office, 165 Broadwzy), 
in conjunction with David McKnisht, Alameda Barros, 2, Seo Paulo. These . 
deposits of zirconium dioxide ores 2re ne2r Cascatas ani Pocos da Caldcs, 
in Minas Geraes, on the border of the State of Sao Pewlu. : 


Another Cenosit in this re,io:r, ot eae State of Sao Paulo, 
was operated during the war. Because of legal <ifferences,its lessors, 
Messrs. P. S. Nicholson & Co., of Rio de peer teia bond ond their interest in 
the mine; 80 it is no longer onersted.93 ? : 

YO/ Davson, Claude I., Worl: cited. 
g1/ Cemeron, C. R., Worl. citec. 

92/ Dawson, Claude I., Work cited. - 
93/ Cemeron, C. R., Wor: cited. 
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The monazite devosits near Victoria, State of Espirito Santo, 
are ovned by Messrs. P. S, Nicholson & Co., Rua Theophilo Ottoni, 45, 
Rio de Jeneiro (S. R. Scott & Co., 31 Pine Street, Nev York City, Amer- 
icen nie s), and John Gordon, Rua Visconde Itaborahy, 75, Rio de Janeiro, 
Brazil. 


Cost of Production and Shiesine. 


According to Dawson ,2o/ no information is avcilable conceming 
the cost of production of zirconium ore mined in Sao Paulo. The cost of 
production of zircon sand (nesr Victoria, State of Espirito Santo) ms 
reported in the latter part of the rear 1927 to be as follows: 


Cost per ton 
in milreis 


Cost of production 22$000 per bag 

of 60 lilogrcems--16} bags per 

ton--equcl to... 2 6 6 ee ee te we ew ew ew e)©~©6857$000 
Transvortetion to dock Victoriw . . 2... «es 44$000 
Cost of snelte (at: 27000)! <. cs ewe em, ee ee 32$500 


Export tax es e® e 8 e ee oe @ e 8° e e e e e ° e « @ 10000 
44 


:5p500 
Cost in dollars 


Cost of production in dollars at exchenge 
of 8$500 per dollar .... 56 ese ee eee $52.18 


Freight to New Yorke . .. «2. « «© © © » ew © @ 10.00 
Miscellaneous shipping charges . ...- +... 200 
64.132 


Britisn Guiang. 


Concentrates from placers in the Berbice district, of British 
Guianz, contain a smell proportion of zircon and a high proportion of 
rutile. Small concessions have been granted to enable further prospect- 
ing to be cone, but no nev developments have been recently recorded. 


94/ Pawson, Claude I., Wort cited. 

95/ Dawson, Claude I., Work cited. 

96/ Bulletin of the Imperial Institute (London), Recent Research on 
Empire Products; Minerel Resources, British Guiais: Vol. 27, No. l, 
London, 1929, ». 191. 


a 
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| Gordie 

; ; ae eo 4 ) Jo. , x, 3 

‘tn the report97/ of a reoloziéal sirvey of-tne sasiagslalaaig ve 
West Africa), the description of the cliff and well sections recés, "Heavy 
minerals are very scanty, except in the grit and conglomerate = ee ry pba 
River. They consist chiefly of ilmenite, magnetite and other iron oxides 
and zircon, with tourm: line, st} nurolite, and rati le in much emaller 
quantities. ; | i : 

In the 21 concentrates. obtainaihy panning miterial from gutters — 
and streams, in which there appeéréd to have been some concentretian of — 
‘heavy winorals oy natyre, magnetite ana limenite were the most abund.nt, 
with zircon second .2 


Gold Coast eo. e ; _ = : | oe 


ag geological survey’ bulletin of. the Gold Const (aritien West, 
Africa lists zircon with tne minerals most frequently found in con= 
centrates o bteined By panning the erevels and’ sands of the country . 


Mode sekCar 


“Almap iccomuryine a Governnent renort of Madagesca ri.00/ imicates 
zircon deposits ct end to the east of Amb. lavara, Beforona, and Vatomandry, 


Which are mear the east-central coest: 2)8so0 et Andekatolitsoka and to’ ‘the 
e2st of Fianerantsoc, ih the nelghboriiood of Ampanobe and Ambalavao, ‘Pe 
latter plec es crm Peine in tue southe:stern ‘part of the. islcnd. 


Zir con, occurring rather abundantly in Madagascar, is found in 
pannings, for tie most part, in tie form of transparent or slightly colored 
crystals, having 2 very bright luster. -It ‘s found likewise inthe meny 
alluvials @f tne islend in the form of crzstcls, square or octahedral in 
form. Tae’ worke ble deposits known et the present time are those Located 
in the vicnity of Befrona, of which M. Barbe is the provrietor, and..thege to 
the west of i Segesigeabicca of Waich M. eae is ae ae ee ‘The z Z troow: 
exvorted 


B: “4tish Wiest Africe: Gold an Geol. Scrvey Bull. 3 » London, ° 1927), 
p. Ld. 

938/ Cooper, i. G. G., Wort: ‘cited, ‘D. 19. ° ca —? 
o9/ Kitson, &. E., Minerals in Conceatrates; Outlines of the Mineral end 
Water-Power Resources of tne Gold Const, Britisa West Africa, with 
Hints on-Prospecting: Gold Cocst Geol. Survey Bull. 1, 8&4 - Pretoria 

Roed, Streatham, SW., 1923, p. 40. 

190/Bulletin des Mines de Madazescar, A Propos du Zircon: Bull. le, Dec., 
1923, Direction des Mines, Gouvernement General de Madngascar et 
Devandances, Tunanarive, 19°3, vo. 217-214. 
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have shown by analrsis 90.7 per cent. The difference, therefore, between 
this zircon and thut from Brazil lies chiefly in mechanical preparation. 


Lacroix discusses the vorvable deposits (in which it is esti- 
mated that some thouscnds of tons are available), mentioned in the pre- 
ceding paragrach, as fFollows;201 


M. Barbe reported tht he can produce 15 to 30 metric tons of 
zircon monthly from gold-bearing gravels on the Fanavana, a small 
branch of the Beforona River. The zircon consists of smal] brown 
octahedrons, 1 to 5 millimeters, or 1/24 to 1/3 inch, in diameter. 


Tne Beforonn deposit is near the reilroad leadin« to Tanarive. 


thee Gaucd discovered, southiest of Solile, zircon crystals, 
15 centimeters (6 inches) long, veishing severel kilograms. M. 
Soulnier, @ coproprietor, says that the mineral is found over 15,000 
hectsres to the north and south of Mananantanacna, betveen the 
wenanbovona and the massif of Ingaro, notably at Mount Ampanobé. 


The zircon is found in grezt abundance. The beds are 4 meters 
deen. The gircon exists on the surface ina state of concentrat ion; 
but the lovmess of the grade is comensated for by the great-axtent 
of the beds. The nerfection of form and the snarpness of tne angles 
of the crystals indicate 2n alluvial deposit. Indications are that 
the @ posit in place is a pegmatite. 


Transport from the Mananantcnana offers much dif ficulty. 


With resvect to the zem gerzde of zircon, Lacroix saysl0 / that 
zircon crys teuls resembling those of Seylon occur in the region of Itrongay, 
Where he found two transparent specimens: one a violet stone, resembling 
axinite in color, perfectly clear, weighing 13 carats; the other a stone 
of greater size, but a bit frosty in oppvearance. 


The reddish-orange crystels of zircon collected in the basz-ltic 
&lluviczis of Ankeretra only occasionully furnish usable stones. 
: Namaqualand 
Rogers, 103/ in giving his results of the microscopic study 
of 200 rocks of Nemequelend (Germen Southwest Africa) reports zircon in 
the norite, in the cugite-diorite, in the mica diorite, and in the granite 
roci"s. 


Lacroix, A., Les Industries minerales non metalliferes 
Paris, 1920, pp. 52-58. 

102/ Lacroix, A., Les Plerres de Medsgascar; Gennes pierres d'ormementa- 
tion, pierres d'industrie, Paris, 1921, p. 36. 

103/ Rogers, A. T., The Nature of the Copper Deposits d@ Little Nomaqa- 

land: Anniversary Address by the President; Mimtes of the Proceed- 

ings of the Geol. Soc. of South Africa: Proc. Geol. Soc. South 

Africa, Jan. to Dec., 1916, Jonannesburg, 1917, p. 22, 


Madagescecr: 
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Nortnuern Nigeria.--Prof. T*ndhazn Dunstan has made a number of 
survers of the minerals of Northern Nygeric.. The surveys were made of 
the concentrates of river beds for the purpose of detecting monazite and 
tnorie. chiefly, but the presence of sircon is reported in many of the 
localities studied. LU4/ “The revorts are far too detailed for even a 
disest here. | | 


Southern Nigeria.--Under the heating of "Concentrates," zircon 
is mentioned as one of tne stones of the river beds in a aumber of reports 
made by Professor Dunstan upon minex..1 surveys made of Southern Nigeria. 
(The concentrates were exanined for their monazite and thoria content 
chiefly.) These resorts, beginning in 1906, cover a number of years and 
are rather detailed.105 | 

Nyesevand 
Three revorvs by Dunatanl/ record the occurrence of zircon 
in the Protectorate of Nyasaland (British Central Africa). 


Rhodesia 


General.--With respect to zircon eae ores ia Rhodesia 
in generel, Zeelley has reported as follows:2 


Bauddeleyite is not mown to occur in khodesia. Zircon is of such 
widespread occurrence that if sranit> soil in any vart of Rhodesia 
. be panned, a tail of minute cray or reddish-brown zircon crystals 
will be noted; whilst pannings of the sand in the beds and banics 
‘of granite spruits will afford a -uch larger concentrate. ‘There 
are sucn enormous tracts of granite in Rhodesia that the mineral 
* Gould be recovered in large quantities. Two occurrences exained 
by the writer in 1917 apnear to be worth commercial investigation. 
These are at Hillside, Bulawayo, and in the strean cpvrses around 
Rusape. The Hillside syenite contains zmch more zircon than most 
granite rocks in Rhodesia; moreover the mineral anvears inimch © 
‘stouter crystals--they may be ac vig as 1/8 inch; they are lustrous 
and generally reddisn-brorn, but »nartiy colorless lice e guertz. 
104/ Dunstan, Wyndhem, Reports on ti.c Mineral Survey of Northern Nigeria: 
Colonial Rents., Misc., 1904 to 1907, inclusive; Imperial Institute, 
; | London. an | : - 7 
105/ Dunsten, Wyndham, Reports on tre Mineral Survey of Soutiera — 
Colonial Reots. Misc., 1903 to 1914, eae ae aN Imperiai Inst. 
London. 
156/ Dunstan, Wyndham R., Renort on the Results of the Mineral Survey: 
Colonial Revts., Misc. , Nos- 48, 60, and 80, 1906-7, 1907-9, 
1908-9, London, 1903, 1909, -and 1911. | | 
107/ Zealley, A. E. V., Zirconium Ore: Rept. Rhodesian Resources Comm. 
1921, Bulawayo, 1921, oo. 130-131. ; - 
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Syecimceas anc information fro. Ruscone indicate that zircon is an 
abundant constituent of granite sands and svruits in tact resion. 
The concentretes contain corundyv::, magnetite, ilmenite, scheclitc, 
enidote, hgamatite, horndlende, tourreline, snnene, rutile, and 
several other itinerals, ell in stell quantities exce ot tne iron 
minerals, wnicn could be reisoveda by magnetic concentration. * * * 


Soutnern Rhodesia.--Small cucntities of ilmenite, zircon, ana 
rutile are »nresent in the concentrates of ore from Eileen Alannan mine, 
es ascertained by analyses. The mine Hileen Alannah is nort:ieast of 
Gatooma, in tne Eiffel Flats croun of mines. The general descrintion 
ox the region in rnich this mine is located is that 1t is east of Gatoona 
and that it lies east oy the Bulavayo-Selisbury Railway line, which runs 
in a northeast direction fro:: Umswesre Siding, through Getooma, to Hartley208/ 


Zircon is mentioned in a discussion of tne mnetrogr.coy of tue 
ereenstone scnists (under which term are zrouped a numbe> of metemornic 
rocics, comosed largely of hornblends) of the Enterprise Mineral Belt 

Enterprise is a nonular name for tue farming and mining district situated 
directly east of Salisbury). The mineral belt is a striv of country ex- 
tending east from S:zlisbury for about 35 miles, end measuring apvroxinately 
8 miles from north to south. The mineral belt forms »nart of the Salisbury 
mining district. 


A sammle of epidiorite with the massive tyne of hornolende from 
a hill 3/4 mile west-southwest of Chishewasha Mission contains regular 
inclusions of cucertz, es well as of aratite and zircon, the last-named 
being surrounded by rleochroic heloes. O- Father Heartinaa's fer the oro- 
 ortion of zircon is evidiorite was nin. 209/ 


In a description of the geology of the diamond-bearing gravels 
or the Somabula Porcst, under the neciing "Karroo Svstez," under the sub- 
heading "Mineralogy of the Concentrates," is the following: 


Zircon is an wuncomnon constituent of the concentrates. It 
forms pale cnocolate-colored crystals, witn pyramidal cleavage. 
Zircon comaonly occurs in thodesian sranites, notably in the neizh- 
borhood of Rusani. 


Somabule Forest forms ce nerrov belt 1 to 10 miles wide, stretcn- 
ing in a northvesterly direction for ~ distance of 70 miles and more, its 
rengce being controlled by the distribution of the Somabula veds. The vart 
of the Somabula Forest dealt vith in tne reyort lies betreen 19° 20' and 
1c8/  Zealley, A. F. V., Preliminary Renort on the Geolozy of the District 
Hast of Gatooma: Soutnera Rnodesia Geol. Survey Bull. 1, Bulavweyo, 
1913, o. 19. | | | 

109/ laufe, H. B., The Gcolozy of the Enter vrise Mineral Belt: South 
Africa Geol. Soc. Bull. 7, Snlisoury, 1920, no». 14 and 17. 
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19° 50' south latitude and between 299 30' and 29° 50! east longitude. (For 
a fuller descrinvtion, sce pages - 3 and 10 af the article referred to in thd 
footnote. y2l0/ * | , | | 


- + Sonesal oe 

Black, fine, ond heavy sands on the const of the Senezel (French 
West Africa), called ilnenite sands, auc generally sold for their titanium 
content, in some nlaces contain more zirconiwna tua. titaniun, tne avere Efe 
in one concession being - pez cont zirconium and 28 per cent titanium. 


These sand fenseite ere ‘mown to occur on ‘the’ ‘ocean beach in the 
vicinity of Dakar (at Rufisque, 15 illometers across ti.c bay from that city, 
and at Joai, about 100 Icilometers south of Dakar); south of the vill age of 
‘Diakonar, in the vicinity of Bargny Guedje, Diozue, Tries, and St. Louis; 
and on the vtorders of Mata: ane Bolsel. 


s Sierre Leor one 


A Government report f the protectorate x5 Colony of Sicrra 
Leone (British West nt report states thet’ a few small brilfliart crystals 
of zircon, as well as corundwa and savphire, were found in the: gravels a 
the Little Scarcies River, for 2 few niles below the conjunction of this. 
river with the Mabole River. The principal minerals of these sands, how-— 
ever, were rutile and ilmenite. 


” Uganda, - 


The Uganda soainiess Survey iesorteule 12/ that zircon occurs ide 
ly but is abundaat in only one area in the Uganda Protectorate (British | 
Bast Africa). 


_f As the result of a neon ical ives testa ofa portion of the 
northern spur of Ruvenzori, orincivally on the western side of the mountain 
(from the [arimi River in a southwesterly direction to the Lamia River), 
but also in a small crea ‘on the eastern side of the mountain (from the. 
Mpanga River in a southresterly direction to the Nyabuawa River), end 
also several miles out from the wow.tsain foot ia Bwemba Province, the © 
report vas that the gravels fron nearly all the streams and valleys yield 
yery large concentrates, comsosed of coarse svbangular magnetite and i 
tite, with a smaller anount of garnet, aircon a, and other mincrels.-— 

210/ Macgrezor, A. M., Tne Goology of the Dianond- Bearing Grevels s of the 
Somaoula Forest: Souther Hhodesia Geol. Soc. Bull. 8, Salisoury, 
1921, po. ga. 

111/ Revort of the Gapior ies Departnent for Part of tis Year 1927 sate 
for the Year 1923, seolog ical Denartment of the Colony and Pagueel 
wate of Sierra Leone, Freetom, 1929, yo. 14-15. ) 


112/ Uganda Geological Survey Annucl Revorts, 1920 and 1925. 
113/ Combe, A. D., Fieid Wor .--iWorthern Snur of Rurenzori and Pert of 


Byamba, May 29 to Angust 19: Aan. Rept. Geol. Survey Dent., 1924, 
Uganda Protectorate, Euteobe, 1925, vp. 6. 
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Many of the concentretes froin streams in the Province of Keramoja 
show grains that are easily recoznizcble as zircon. The rains are bright 
in luster and ere either cos0T ees, $49" “irish or pvale-brown in color. Many 
of them ere crystalline in forn.+ 


Hirst reports==> gi15/ that three distinct habits of zircon occur in 
the valley of the Kafu River, end tnet avart from gold it stands second 
ia abundance amons the minerals in the normal concentrates. 


Union of South Africa 


General.--Dinacren, in e discussion of dirmonds in his wor: on 
mineral derosits tL& lists zircon witn other minerals found in the blue 
ground of the Kinberley nine in the Kimberley diamond field. The blue 
ground. is the still unoxidized lnycr under the decomsosed ssrnentine, or 
yellow sround, which is neer the survace. 


The Kimberley diamond fieic in Secuth Africa lies in the northern 
vart of Cane Colony and tne adjaceat part of the Oranze Colony. Another 
district centers et Jagerfontein, in the Orange Colony; still ancther 
centers at the Premier rine, near Pretoria, in the Transvaal. 


Cave of Good Hove.--In wash from molteno beds (as shomm by a 
snecimen from Molteno) the diamonds are accompanied by red garnet, rutile, 
and mumerous other iinerals, all of a size similar to that of the diamond, 
the zircons, anateses, end rutiles being fresh and shary. Zircon is nlenti- 
ful in little sriscms, terminated et voth ends, and having very strong 
blac!: borders.il? 


In a descrintion of the zecology of the districts of Prieska, 

Kenhardt, and Carnarvon, Rogers cni Du Toit,==2/ in discussing the Mary- 

dale beds of the Eheis Series, mention zircon 1. a gravy scnistose rociz 

formed of quartzite, biotite, silltmenite, magnetite, and a little feld- 

scar, on Lower Rooi Puts, in tne Roni Puts belt. Grains of zircon were 

observed in tne interstitial matter, tosether ue thn cllite, microline, 

114/ Simmons, W. C., Labvoratory Worl; Rare Earth Minerals: Ann. Revt. 
Geol. Survey Devt., 1926, Uznde Protactorate, Entebbe, 1927, ». 55. 

115/ Hirst, T., Summary of Wor:: Carried out in the Kafu Valley in 1926: 
Ann. Rent. Geol. Survey Dont., 1925, Ugenda Protectorate, Enteove, 

1927, vo. 17%. 7 

116/ Lindsrei, Waldemar, Mineral Devosits: éd ed., McGrav-Hill Book Co. 
(Inc.), New Yor, 1919, m5. 787-77%S3. 

117/ Schworz, Ernest H. L., Diasontds Zrou the Molteno Beds: Trans. Geol. 
Soc. South Africa, vol. 19, Johannesburz, 1916, m). 35-45. 

118/ Rogers, A. W., and Du Toit, A. &., Ceolozic Survey of Parts of 
Kenhardt, Priesia, and Carnarvon: 14th Ann. Rent. Geol. Oman., 1909, 
Cape of Good H,pe Dent. of Agriculture, Cane Towa, 1910, om. °, 27, 
and 42. : | 
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cuartz, colorléss gariet, nmuRcovite e, "biotite, and magnetite, in the mass’ 
of pebbly zrit and quartzite. lying jn 4 $85 gneiss, ae on. Ete! Btere 
Kuil, and vartly on Piet Rooi's Puts. 


Tne region described extcnds from the Orange River below the 
Priesia boundary to Urine ton and suuthwards to the vicinity of Carnarvon. 
The Hartebeest and Zal: Rivers forn tie western limit from Staan-still-en- 
afsrring on the Za': to Vif Beker‘on the Hartebeest. Frow the fara (just 
named) on the Zal: the boundary ruas throug Vernew: Pan past. Zwart Kop, . 
Hertog's Klooz, Boter Leegte, and Meintjcs Kloop to the neighborhood of 
Carnarvoa, thence to Victoria West and Van Wyxs Vlei, across the Kaaien 
Bult to Nels Poortje, along the southwestern flani.of the Kaaien Hills. ~ 
to Karree Leezte and across the hills to the Orenge River on Uit Draai. 


In a description of a petrol bgical examination of the volcanic. 
rocks of Mat Fatiele rated 1, East Griqualand, Schwarz revorts tke presence 
of premone «s follors: be 7 


e In red bed betecke the lavas, too of Drekensberg, on Brie. 
In siliceous roc: intecbedded in lava, tov of Dral:easberg. 
- In volcenic breceia, neck on the farm N'Quatshe. = 

« In volcanic nec, ser lec. with agzlomerate, on the farm . 
: -N'Quatsha. - me 
Se In the cave sandstone froi N N'Quatsha's dies road. 


roe 


N'Quatsha and tyrte are tvo of the getecioss the lava flows © 
from which form the crest. of tne Dracensbers Range. 


Tae following information hes been surmlied oy the insvector. 
of mines, Pretoria district; witha. reference to the avellability in the. 
Union of certain minerals. for -usc in ‘the manufacture of cheap jevelr:: 121/ 
Clear zircons up to severel huusred crrats in weight occur in larze quan- 
tities on the surfaces of the Zibare tne, in the Carnarvon district of the 
Caoe Province. The quantity isso =rcat taat they Deepa could be pro~. 
duced at (the price OL es. or 35. a caret. 


Transvaal. acta) a. discission of the corundum fidlds in, the north- 
ern and SOEs Trensvazl, undcr the heeding "Mineralogy of the Deposits," 
Hall says: “Rutile and zircon were found only in thin -secttong, the former 
in small resalar dee-brorn ervstals in the ruby-distnene rocl:s° from 
Mashishimel:., Melelane, ctc., the latter as Teer MS SOne a peers of the 
Palnietfontein corundum reef." 0122/ 

119/ Rogers, A. Wa, end tg Toit, A. L., Wor. cited, Dp. tae eS 

120/ Schwarz, Ernest H. L | Petrolozical Exarination of the Volcanic Rocis 
or Matatielea, Srigusiand: East: Ann. Reot. Geol. Com. aaa Cape of 
Good Hope te Agriculture, Cese Town, 1903, jm. 94-96. 

121/ Trevor, 7. G., The Comion Gem Stones of the Union: South African Min. 
Jour., vol. 27, Johannesburz, Ja. 26, 1918, p. 486. (No. 1574.) 

122/ Hall, A. L., Corvundur in the Southern and Eastern Transvaal: Geol. 
Survey Mem. 15, Union cf South Africa Dent. of Mjnes and Industries, 
Pretoria, 1920, no. 33-39 anc 136. 


~~ 
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svecial mention was made voy the seme authorl23/ of minute inclu- 
sions of zircon carried in pnlacioclase (andesine), a deen-grecnish diotite 
in the Palrietfcntcin "rcef" in Polmietfontein No. 374 corundu mine, 12 
miles southwest of Louis Trichardt, Zoutpansberg district (northern Trans- 
veal), in the »latecu rezion west of the Pietersourg-Messina Railway. 


Zircon is a fairly constaat constituent of tne baniet, a South 
African mining term for beds of auriferous conglomerate, chiefly occurring 
in the Witwatersrand goldfields. (The Witwatersrand is a chain of mountains 
in the Transvaal from which 42 per cent of the world's sold is produced. ) 
Zircon can Se observed in about cu ver cent of the iaicroscovic sections of 
the roci:. Frequently the crystals exhibit orismatic ana oyranidal faces. 
Others are irregular in form and frazmentery in avvearaiuce. The crystals, 
too, occasionally snow rounding of the edges. The average length of the 
crystals 1s 0.2 iniilimeter, and their thiclmess is about tvo-thirds or one- 
half of the length. They are transparent and vary in color from alizost 
colorless to vint:, sometimes having a brormish tint. The crystals are con- 
spicuously zonal in character. Zircons are found in the quartzite also, 
associated witn tne banket, though ansarently in much less cuantity.224/ 


In a descrintion of the Salt Pan on the Farm Zoutpan, No. 467, 
north-northwest of Pretoria (the Pern is a remarlmble, flat-bottomed, 
crater-lixe deoression within circuler rims of red granite that rises in 
the form of a low range of bush-clad hills, adout £5 miles northwest of 
Pretoria), Wagner saysleo , that underneath each trona bed (of vhich there 
are sometimes five) there is a layer of mud or clay, in which small grains 
of zircon and rutile were noted. The crude trona contains avoreciable 
quantities of organic matter, sodium chloride, and insoluble material. 


At Gibeon (Gibeon district) and Mukorub (Berseba district), 
bright greins of zircon occur in the teh end Mulkorub pices, waere 
they heve been mistaxen for dianonus.222 


Zenzibar 


In the Zanzibar Protectorate (British East Africa), in the 
sands of varying grades and nature in the different strata of the Pemba 
Series anc tne unoer portions of the Zanzibar Series, wnich contain high 
nercentazes of iron, zircon, ilmenite, etc., are frequently present. 
123/ Hall, A. L., Worl: cited, vo. 89. , 

124/ Young, R. B., Fyrther Notes on the Auriferous Conglomerates of the 
Witwatersrand, witn a Descriotion of the Origin of the Gold: Trans. 
Geol. Soc. South Africa, vol. le, Johannesburg, 1909, on. 04-85. 

125/ Wagner, Percy Albert, Some Proble*s in South African Geology: Proc. 

Geol. Soc. South Africa, 1917, Jonannesburg, 191d, oo. 50-33. 
126/ Wagner, Percy Albert, The Geolozic and Mineral Industry of South 
- West Africa: Geol. Survey Mem. 7, Mines Devartment of Union of 

South Africa, Pretoria, 1916, ». 72. 


_ 
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According to an official report, so faz the zircon has been considered Ea as 
prejudicial to the economic use of the eands as glass or moléing sondset24 


LSTA 
Vey Lon: 


An American revresent ita. 1:3 Ce 1n,120/ sbtor consultation with 


the Goverment mineralozgist and a local gem expert, reported that altnough 
zirconium ore is found in large quantities in the island it has never been 
exported. Zircon is found in comercial quantitics in the black sands of 

the sea beach, “but it vould not be oracticable to collect the minerel on 

a lerge scale. No mention of exports of zirconium ore is made in the . 
customs returns of Ceylon. Another revresentativeled states that gem stones 
are shinned to Europe and America, the best stones being exported and the 
inferior ones being sold PucenAy and in India. | 


Most of the versione: eoncemane the zirconium of Ceylon reletes 
to the gem grade of zircon, which is to be discussed at some length in a 
forthcoming iaformation circular unou the zircon. ‘In brief, the streams 
flowing throuzh the Balangode, Rackwara, and Retaayura districts, in the 
central part of: southern Ceylon (half-way between the city of Kandy and 
the southeru shore of tue island), gield the ~rincipal supplies of the gem 
stones.190/ at Matara, neer Dondra Head, at the extreme point of the | 
island, zircon is found in colorless individue. ls that are sufficieatly 

large to be cut and empl oyed in jevelry, being ‘mown: oe trade as Matara | 

dismonds 23 1 | re 


‘Alth nough the ee part “of > Gexion, mere zircon is @ 
very common accessory constituent in the rocks aiong the coast, is the 
principal zircon-bearin3 region, the mineral is very corm@n in all the 
gneisses of the cvystalline area, and gneisses underlie a very lerge part 
of the island. Tae zircon eovears in thin sections of the rock in vhe 
form oF, 7 Li rounced individucls or in minute Or Eems: having rounded 
edces. 7 3 | 

| ___Fox resorted she existence of baddeleyite et ha siebn, Coy) on .233/ 
127) Stociciey, | G. M., “Report | on the Geoloey of Zanzibar Protectorate: 
' * Govt. Rept., Marca, 1928, o>. 102-105. 
-228/ Turner, Mason, Anerican vico C37S501,, aug Cevlon: Trede letter, 
_ April. 27, 19Z5, Bur. For. and Don. Cor. foreign Pile. 
lee/ Vance, Morshall U., Americx consul. nee Ceylon, Report on 
-  WMinerel Devosits and InJuctries in Ceylon fcr the Year Ended Decem- 
_ ber 31, 19213 Consuiar Re ot., Aug. 2, 1922, Bureau of liines foreign 
file 4138. — 
130/ ‘fdems, Frank Dawson, A Visit to the Gem Districts cf Ceylon and Burme! 
. . Aor. Rept. Smithsonian Inst-, 1925, 1927, pn. 297-318. 
142/ Adams, Pram: Dawson, The Groloxy of Ceylon: Geolozy: ‘Cenadian Jour. 
Res. , vole 1, Ho. 5, Nat tid. Researc ch Council of Canada, sd tawa, Nov., 
132/ “Adama. ‘Frank Darso:n, The Geolosy of Ceylon; Minerals of neonaite Value, 
Gems: Canadian Jour. Res., vole 1, No. 6, Nat'l. Researcn Council, 
Ottaw:, Dec., 1929, >». 508, (Also, The ‘Geology of Ceylon; Tae Guar te, 
-ose Biobite Gasisnes of the Ordinary Tvve, vol. 1, No. 6, v- 467.) 
133/ Pox, Cyril S., Worl cited, ». 265. 
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A mineral survey of Ceylon was instituted in 1902, at the sug- 
gestion of the Dircctor of the Imvericl Institute, to exaaine tie existing 
denosits of minernls of economic imrortance and to search for new deposits, 
in order to nave the wa;y for comzacrcial develownent. , The results of the 
survey are tummarizea in the rolloring -seregratva. Loh | 


le Shore denosits of the West anc South Coasts. 
(1) Shore devosits from Colomvo northwards. 

' From Colombo to Dutch Bay, carnet, zircon, and rv- 
tile vere the com.:on associetes of the monazite in the 
naribu (a natural concentrate of heavy minerals; also em- 
vployea to denote the resiaue of heavy minerels left after 
washing the gem zravel and removing valuable sems). 

From Puttclar. northwar¢és zircon was found to be 
rather less corsron. : | 
(2) Coast velt between Colombo and Haiwbaatote. 

A saxnle of concentrave froa tne fourth bay soutn 
of Bentota River (exemined by the Imcerial Institute), 
consisting chiefl; of inonazite ana limenite, yieided 
some zircon and rutile. <A concentrate trom Kailawale, 
consisting chicfl of monazite, yielded siaall aznounts 

of zircoi:, with other :1inerels. - 


2. Alluvial desosits in the Ratneoura cistrict. 
(1) Kelu Ganga Veliecy. 

seventeen sarmoles of concentrates from sands ob- 
tainec from drillinz in tne bed of the Kalu Genge. 
Altnougn ilmenite ena garnet were the chief stones, 
some zircon (vith other mincrals) wes found. 

(2) Gravel of tie We Ganga. 

Fourteen concentrates obtained by boring in the 
river beds and adjacent flets, wiile consisting chief- 
ly of ilmenite, carried zircon as well es otner mincr- 
als. Dreadsing in the We Ganga snowed the same minerals 
in nrectically the same proportions. 

(3) Otier derosits. 

A cromising naibu, made uo of zircon, garnet, spinel, 
tourmaline, and corundur, found in a drill bed sunk in 
Niwitig-la villase, in the Dela district. Grevel is 
feirly cxtensive here. 


134/ Bulletin of the Imperiel Institute (London), Revorts of Recent In- 
vecstisetions at tue Iperial Institute; Recent Wor: on Monazite and 
Otner Thorius Minerals in Ceylon: Vol. 14, No. 3, July-Seot., 1916, 
London, 1916, p2. 321-569. 
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Gravels of the Kkelani Gengr. 


(1) Between Madagoda ond Pugoda. - 

Sixtcen concentrates examined frou the Pugoda Ganga 
bore holés: ilmenite oredominant mineral; zircon and 
others in’ comaratively small emounts. | 
(2) Between Puzoda and Malwana. 

Nine concentrates. Practicelly as above. 


 Gravels of the Sitawalm Gange. 


Twenty-seven concentrates exanined by the Innertal 
Institute. Ilmenite predominant. Zircon included with 
other minerals mresent. 


Nurare, Eliya district. 


(1)  Nowera Lliya Plains. 

The quartz zravel yielded ea little blec:: tourmaline 

and zircon crystals. 
(2) Moon Plains. | 

| <A remar’eble nambu, rich in monazite, onagque corundun, 
zircon, and zenotime, with a few gem stones, was obtained 
frou a small flat on the Rifle-ranze Stream, near the head 
of its gorge. Tre dike roc:: is an orthoclase pegmatite. 
Sairsles (taken at one time) shoved 12 grams of zircon a 
metric ton. Zircon crystals can be nicked out of the de- 
comosed roc’: by crumbling uo the lumos of kaolin. In 
the gravels ycllow transparent zircons are comnon. 

Samples taizen at another time showed that the concen- 
trate from pegmatite consisted chiefly of zircon, with 
some biotite, ilmenite, and garnet. | 

Tne Magoda Oya gravels yield a nambu rich in corun- 
dum and chrysoberyl, with zircon and blac.: tourmaline. 
Concentrate from tie vicinity of Nuwara Eliya snowed small 


emounts of zircon. 


(3) Eli: Plains. 

The zircon found here (aot in valuable amounts) dif- 
fers from that in the Koon Plains vegmatite in having a 
brownish-pin: color. 

(4) Horton Plains. 
As on the %L. Plains, pins: zircon eccomoanies the 


monazite. 


Thorianite and tnorite denosits in the Bamwbaradoture, 

' Denswal: Ganga, ond Walawe Genga districts. 
(To revivo interest: in the vroduction of thorianite, needs 
men were' informed. in 1915 of the increase in the value of 
the mineral, end erforts rere zicde to excuine semles.) 


(1) Bambaraboture district. 
Prosnectinz on tne Kuda Pandi Oya shoved thorienite 
in all the veins as tne vrincinal accessory iineral, with 
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Jimenite next in isroorvence, ani smell ouentitics of 
thovite, monnzite, end zircon.. 
(2) Donewal: Gange cistrict. 

Bredsins in tue Denanel Ganra along the ctcever 
ccurses of tas ae ee well-rolled frazaents of 
fea winera.s, calefly circon and syinel, with a trace 

oy thorlenite, at = de»th of 4 to b rae ews 
(5S) Walewe Ganze dictrics. 

A muiber of mincrel eee fron Wa.lewedure, 
exaninee oy the Institute, vrovea to be zir’ralite, con- 
tcinios 36.2 per cet sirconis, thoria 17.4; titeniun 
dioxise 24.6; end line 6.7. 

(4) Thortanite at Wralgara. 

Niralgaaa, 5 nilas souta of Ratnapure.. In addition 
to thortanite (sreiorinant) were found tiorite, ferguso- 
aite, motile «rd zircon. 

5) Prosvsetings for thorium minerale in the Sal sumbura 
Gistrict. | | 

An outcrop of wezmetite, with lerce vhlosonite 
erystals, occurs near the Lead of the dry dole, ani 
penmiings from tac surfnce gave auundeace oF rine monazite. 
Mctoriel from tne body of the vein gave abundance of zir- 
con. Svecimens iro. Yelkuudura exarlaed oy the Inmerial 
Institute showed zircon froz pegmatite. A concentrate 
consistinz almost wnclly oF gircon, contained some quartz, 
monazite, and sinnll ainounts of rutile, ilmenite, horn- 
blende, and inagnesite. The monezite amounted to ebort 4 
ner cent. Zircon w.s oresent elso in monaarite from gullies 
and in the monazite fror pegnotites; the thorite from gul- 
ties consisted cuierly of zircon and sninel, rita some 
thorite and rutile--15.66 per cent of thoria. 


India 


Fox soysl3o/ that zircou is a coumoa accessory minerel in many 
gronitic ant. gueissose roci:s in Indian. Lerze crystals cre somctimes found 
in certain pegmetites that contcin rere-eerth winerals. Zircon concen- 
trates, nowever, are ro:t comuwnly found in the river sands end in the beach 
sona3 in the neisaborhood of gircon-vDearin: rocus. 


Pravancore.--The princinel cenostt of zircon in India and the 
only one ranklas =s a commercial source of the minerel is in Travancore. 
The Travaicore beach deoosits, waici are now exnloited chiefly for their 
limealte, contaia enrecieble nunntitios of zircon, as well as monazite, 
the zircon esrrying oe to 63 ver ccns of zirconium oxide, tre ilmenite 
50 to 53 per cent titenium ozids, ani tae .sonazite 8.50 to 9.20 ner cent 
tnorivm oxide. Tnese denosits are rex rewed several times a year bY the 


gen, clone cn extent of 79 miles. | 
135/ Fox, Cyril S., Yor: eatee an yn. 257-256. 


$125 ~- 45 - 


I. 0. 6456 


the output of zircon,. obt:iacd as a concurrent vroduct in the 
collection of ilmenite and monazite in Travancore State, decreased from 
1,465 tons, velued at £8,]29, in 1727, to 885.2 tous, valued at &,267, 
in 1928, in spite of a consoicuous increase in the vroduction of ilmenite.236/ 


the comnany that is mininc the Travancore devosits is whe 
Travencore Minerals Co. (Ltd.), 52 Queen Victoria Street,. London, Englenda, 
which hes e local office at Colnchei, South Yravencore, India. 


For a descrintion of the Travancore beach sands (vritten es ec- 
en LD rererence to tneir monazite content), see the footnote refcr- 
ence .—— 


The following notes arc, for the most ‘a ta’cen from trans- 
actions of the Geological Institute of India. 188 


Binar end Orisss.--Lerse clusters of darl»brora crystzls of 
zircon have been found in the pegmatite of Abral:i Panar, in the Geya 
district. In thet locelity tt is associated with nitchblendc. 189 


| Burma.--Avcreciable percentages of zircon crystals vere found 
in an ilmenite sand, containing izonezite, fran Umer Sur.in. It is under- 
stood that the sends are ettractive for their nonazite content. The zir- 
con and ilmenite would be useful by-sroducts. 


Chitral.--Zircons have becn found in the magnetite-ilncnite 
sands of the streams of Chitral. The quantity and ouality of the material 
are not very attractive, and tne locelities in which it is found are in- 
accessible, ) 


Madreas.--Madras State is by far the most important area in India 
with respect to the rarer minerals, titanium, zirconium, cerium, and 
thorium. Zircon has been located in the nevhneline syenites near Kangayan, 
in the Coimbatore district, in the pezmetites at Kadavur of the Tricainos, 
Poly district, and in the Seitur granhite i:ine at Rarnad. <A hydrated form 
of zircon (resembling cyrtolite), containing a small perccnto¢e of uraniun, 
is associated vith semars.cite in tne Nellore district. Bohni40/ revorts 
zircon in the Province of Circars, on the eastern coast of the Madras 
Presidency. a eee: 

136/ Records of the Geological Survey of India, Zircou: Vol. G2, nt. 3, 
1$29, Calcutta, 1929, >. Soe. 

137/ Tiorer, G. H., The Monazite Scnds of Travancore: Rec. Geol. Survey of 
Indiz, vol. 44, pt. 3, Nov., 1914, :1». 186-196. 

138/ Fox, Cyril S., Worl: cited, 1. 257-255. 

139/ Records of the Geological Survey of India, Pitchblende: vol. 44, pt. 
1, Mey, 1914, po. 24-26. 

140/ Bohm, C. Richard, Das Aufsciliessen der wichtigsten Minerelicn; 

: Zirizon: Die Darstellung der scltenen Erden, Leioziz, 1905, >. 108 

end 116. : - 
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With respect to the ge. grade of zircon, Brornl41/ reports that 
fine crystals come from en un:mown locality in the Vizaganatam district of 
Madras. He rovorts also that red anc «;rayisa-ynite crystals, transparent 
in vart, occur in vesmatite veins at Anvivuede in the Eraniel talu: of 
Trevancore. ‘re zircon gem stone is fxend elso, in minor quantities, in 
tue ruby mines of Unoer Burica, tue orincival rudv-dearinz districts being 
Mendalay, Myt:synia, and the one ezbout Logo, which includes Kathe. The 
Burma Raby Mines (Ltd.), whose chief overations ere at Kathe, has wor ings 
at Enjoul:, Bigom, Navasen, and otner soints. The zircons are founc in 
the byon, wnicn corresponds to the illem of Ceylon, and wnicn occuries a 
position identical witn toot of tne gold gravels in many alluvial re-ions. 


The following facts with resnect to the zircon and other zir- 
conium-bearinzs ores of Janan are taicen from revorts by Shibata and 
Sato.142 & 143/ te matter is orescntcad by ores, as one of them, nabsite, 
ls found only in Jaren, and oyemalite very ciosely resembles it. 


Zircon end gcnotime.--Zircoa end xenotime occur in small tetra- 
gonal crystels at Ishixewa, Ivwezi Province. The color of the former is 
reddish-brown or brorn; tho latter is brorvm or reddish-green. Careful in- 
vestigation disclosec the fact thet tacse minerals ere almost alva’s found 
associated or :nterminzied with eec. others and thet, moreover, sometimes 
zenotime occuzs inclosing zircon in & marallel vositiozx. 


Analysis of this zircon gsve ZrQp 5&.71 »er cent and Side 32.40 
per cent. The total analysis for zcnotime gave ZrO, 14.34 and Si05 12.49 
per cent. 


Minute and well-crystallizei zircon is found in tne sand of tne 
Keelunz-gawa, Formose. Larze crvstals of this mineral occur in a graphite 
decosit at Jido, Helan-hoiudo, Korez. Two snecimens of Korean sand, from 
Jun—an and Srolusan, have deen studied. The sand from the latter »lace was 
reported to contain 1.05 ner ccni of zirconium oxide (Zr0s). 


Neecite.--This snecial Jansaese crinerai hes bee. found nowhere 
excent at Naezi (Mino Province) wo to the voresent time. It is a brownish- 
zreen mineral, having ea resinous luste:. Its crystal form reseinbles very 
macn that of zircon; its srecific trevity is 4.1; and its harcaness is 7.5, 
141/ Browi, Jonni Cozsin, Indie's Ninerel Vealth: India of To-day, London, 
1923, nm). 104-105. 

142/ Shibata, Yuji, Tao Chemical Investization of Jaxanese Minerals Con- 
taining larer Ele:ents: Froc. od Pan-Pacific Sci. Cong., Oct. 30 to 
Nov. 11, 1926, vol. 1, Wet!l. Researen Council, fSolvo, 1920, ‘>. 
852—8b5. 

143/ Sato, Deazo, Some Minerals Containing Rerer Elements: Proc. 3d Pan- 
Pacific Sci. Cong., Oct. 30 to Nov. 11,. 1926, vol. 1, Nat'l Research 
Council, Toyo, 1923, m2. 865-565. 
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Analyses show (1) Zr09, 53.03, 7nd S105, 29.55; aad (2) 2r0,, 51.24, 
end Sido, 50.48. _* 


‘ 26 "no, . = 
Recently Hevesy renorted thet neesite contains about 5.5 per cent 
hefatun. | 


i" | | 
Waevzite hus veen described as a variet; of zircon (radioactive: 
zircon), but it hes elso veen considercd to be an isanorphous mixture of 
ZrO5, ThOs, UO0s, and Sido. 


Hazatalit2.--ihe mineral uazatalite resembles zircon and occurs 
comnonl;- i:: small crystels, 1 millimeter to 5 miilineters in diumecer, la- 
bedded in viotite. Its color is yellowish-green ov green; its svecific 
Zravity is 4.4; ard its hordacss is avout 7.5. Analysis gave ZrCo, 42.0 

and Sido, 29.7. ger ol tie results of aualysis it is concluded thet this 
wineral, live naesite, may be a variety of zircon, wnich conteins rare earths 
and rece acid earths. Hacataiite, however, is clearly distinzuisnable from 
neesite by its content of zircoaiu.: and also by its general cpocerance. 
Hagetoalite occurs liabeddel in the pesne tite of Hagato-mura. 


os Oyanelits.--Oyamelite fron Ovan., Iyo Province, closely resenbles 
naezite. It occurs linbedded in felcsmcr, is of a dark green or brora color, 
ucs o specific gravity of 4.1 and a horcness of 7.5. Analysis snowed 40.9 
of ZrOp and 25.7 of S105. Evidently ovanlite is a variety of aircon but | 
differs from the lattes in tart it couateins shosphoric acid, wnerexs zircon 
seldom aoes. | 
S Lem 


The gem grode of Siemose zivcoi is discussed in greeter cetiil 
in a forthconing invommetion circulzr vnon the seminrecious stone. Ho-ler 
refers to ie zZircor from Qnente 0002, Sion. 224/ An Anericzn reurcsentative 
in Sf4antéo Says tust, elthowjsa tne euentity of zircon stones oroduced is 
not recorded, it is _nown tact they are :sined in the region of Chandeouvr® 
ered the territory alons the Me.cong Kiver,*whiecn forms vart. or the voundery 
betveen Sian and Frenci Indo-Caina. | 


Tae zircons are wincd et a deot:. of 5 to 10 feet belor the sur- 
fece in an elluviol dérvosit. Si.gle mleces weighiar 525 carets heave been 
144/ Eroler, W. Fr., Uber dis optisc.e Vernalten und Zustendsau.derungen 
Ges Zirlzons: Forts. Minerel., aristall. und Petro:. vol. 1, Jene, 
Gerreonatr, 1927, x. $Ce-295. 

145/  Albrecut, Charles d., Americar consul, Bangiol:, Sims, Zircons: 
Coisvler Reos., Juiy 17, 1925, tureau of Mines i1ecreiza file No. 9205. 
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AUSTRALAS TA 
Australie. 


ahe gor grace of zircon is resorted to occur in New South Wales, 
wucenslanc, Tesnenie, and Sovutn Austrelis. Government revorts of Queens-~ 
land and New South Wales have ivcludec. firures of oroduction Zor the gers, 
eltnougn outnut has not at any tise. been very larze. Zircon sands also 
ere found in seversl localities. 


Nev South Weles.--Zircon, the only zirco:iun mineral ‘mow to 
occur in New South Wales, is a winor accessory rinerel in the tiore acid 
igneous rocxs, such as granite cnd pegimatites, in river gravels and in 
beach deoosits. It is found in sall prismatic crystels, which are a 
little harder than quartz but not so hard as tovaz, end which have a 
very briliijaat luster.146 7 


Carne saysi47/ that the avriferous sands of the Esix River end 
Jerusalem Creeizx, in the Perish of Esk County, carrying ilmeaite, gold, 
platinum and platinum metals, consist rimarily of zircon. They contein 
some tin also. 


A “ueensland Government report of 1907248/ reportea a vrovosed 
develounent of the sands elong the beach of Nev South Wales, where zold, 
nlatinun, tin, monazite, zircon, and otaer sinerels were imora to exist. 
The area to be exploited was 13 miles long by 10 cnains wide, veralleling 
the beach, beginning about 1 mile soutz of the Evans (or Little) River, 
cooroximately 20 miles south of Balline, et the moutn of tne Richmond 
River, and extending northward to rhet is mow as McAuley's Lead, to 
Within axoroximately 10 miles of Clarence River. The sae sublication 
reportea valuable sand deposits about 80 miles norta of the beacn just 
mentioned, near Currumbin Cree. Small-scale treatment of the sands had 
veen carried on:between Currumbin Crecl: and Coolangatta. 


Western Avstraiia.--Dr. Garcéslf?: » says that Paivson (Comb. 
rend. Acad. Sci., vol. 64 0). 87-88), from a mineralogicel study made 
146/ Rageatt, H. G, Chromium, Cobalt, Nyciel, Zirconium, Titaniur, 

Thorium, Cerium: New South Weles Geol. Survey Bull. 15, Dent. of 
ifines, Sydney, 1925, vn. 14. 

147/ Carae, J. E., Tne Auriferous Sands of the Esi: River and Jerusalem 
Creel: in the Porish of Es’: County, Ricnmond, New Soutn Vales: Ner 
South Weles Geol. Survey, YWol. 5, 1897, o». 71-86. 

148/ Queensland Goverament Mining Journal, Beach Mining in New South 
Wales: Vol. &, No. 83, Queeusland Devt. of Mines, Brisbane, Avril 
15,,-1907, pe. 175. | 

149/ Garces, V. Soriano, Arena Circonifera de Viso: Travajos del Museo 
de Ciencias Neturales de Barcelona, voi. GY, No. 2, Puvliceciones de 
la Junte de Ciencias Natureles de Barcelona, Barcelona, Avs. 13, 
1928, p. 9. | 
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with the microscone of the metelliferous sands of Fresaantie, Western 
Australia, distinguiscne’ silicate of sircoa, tozetner witn querts, tovez, 
enatite, ana sore diamoids. 


simpson saysi50/ that zirecn has been shom to ve yresent in many 
crystalline rocks in this State, rnere it cen de dstecced in small, well- 
formed, colorless or saohy ervstrls by watiing any of the clays (tht is, 
of Bellevue, Belmont, and Nujar) or tne river or reach sancs,  varticulerly 
the sands that saow vhrouziu the orescence of blac:z iron compounds thet they 
have been conceatrated naturally. Siicoson lists the followin: sends rnere 
zircon has been found: Soutn Pert.:, dlaci: sciud, estuary bench; Cottesloe, 
wiite and blac: sani, sea beaci; Koow-bana av, blaciz: sund, san veacn; 
Nannup, with cassiterite in anv rivar sand; Greeuibushes, witi cacsiterito 
in alluvium of all “sinds; Gooseberr, Hill, bleciz and waite so:.d, strem; 
Donnelly River, where zircon formas <. larse proportion and <.t tincs the 
wiole of the concentretes from river send. At Greenbushes zircon sand 
could be produced, as a by-procuct of tin sluicing, in cozmercicl amounts. 
A fain of sand (30 povnds bulis wei,ht) wus analyzed, shovias 47.53 of 
2r0a tae, 35.2 per cent). ‘he minerc -L content, as determined by micro- 
scopical examination and analysis, was ap sroximetely 7i per cent zircon. 


Queensleand.--A Governiner.t resortLdl/ is to the effect tnet there 
was a tendency in Queensland duri:i.z 192°, on che vert vf sone orosvectors, 
to exploit "nonmetallic minerals," >articulerly silico, diatomite, gircoa, 
clay, and mica; but that so far uo comacrcial denosits of these miacrals 
had been revorted, excest in the ezse of clay. (Twenty-four sairoles of 
beach and other sands were tested curin:: the ear.) 


However, zircon wes amons the minerals thot the Beach Sen's 

Mining Co., at Flat Roc: Cree’:, Tysun, honed to win through treatnuent 'g 

tne sanis with a concentrator. A eicean ais Government publicas fonive 

renorted that this corpany obtaine’. srosnectias rigsats over a iarge cre 
of beach sands, extending 4° miles Bien the dDeach ct Coolangatta and 

Corrimbin, for tne owrsose of mininy for told, silver, platiaum, e124 tin, 

in association with monazite, zirco:, tourmaline, tooaz, btitaniar, and. 

other rinerals. Tne conmany leter ontairned a mineral lease over 7 acres 
at Flat Rocic Cree.:, vhere a treawmoent stetion has been erected a1d there 
experimental onerations have been beun. _ 

150/ Sirnsou, Edward S., The nare Metals and Their Distrivution in 
Weetern Australia; Zircouimwi; Nat. Distory aud Sei. Soc. of 
Western Australia Jour., vol. 4, Pertn, 1912, “>. 96-93. 

151/ Dunstan, B., Cuief Goverment Geologist, Annual Renort of the 
Queenslanec Geolovical Survey for the Yerr 1923: Ann. Ront. oF 
ne Uncer-secretary for Mines, 1000, brisbaue, 1929, .. lez. 

152/ Queensland Goverment Minin; Journuei, Boeech M: re at Tos 
Vol. 29, No. 342, Brisbane, Nov., 1926, ne 462. 
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Ai articlel53/ concornins tas Eungella Goldfield (extending fron 
the head of Broen River, elon: the slo-es of tam Clare Ranve, wiich lies 
A) miles inlenda froa Macizay) ic to tte cfi.ct tact the ocrurrezce of zircon 
in Broken River wsa has lonz Leen rom avd that a derinite derosit of gzir- 
con vesn has pcen resorted. The st. es are in zreins tart averege a cerat 
in weizht, <.nd most of them are roundel in form. local miners stated that 
the stones «re found in large nmuzberr in Brll Crees, just coove cn old reef 
wor-cing ani in the main river bed 5 riies above it. Zircons occur in some 
quantit:: also on Moot tee Cree.: (Mount Britt ig aniut tie iieei of Constant 
Cree.:. Evidence is strong tant the winerzl wes aerived fics: the disliatezra- 
tion of the trecnyte flows that can tn® couse anes above eac.. of the vlaces 
inentionec. 


New Zealand 


In a bulletin of tae Nev Zezland Geolowical Survev, 15:/ Nemiings 
from Seven-milc, Gre ,isouth, are seid to yield the highest sercentete of 
zirconia in New Zealand. Though zircon is uot .mowni to occur r anywnere in 
the island in commercial quantities, tne best ynrosvects ovtainea were in 
vannings from tne Wiitcomve River, a little above Cataract Cree:, ues 
Price BPiet, waere tue zircon is entcnozled in moss with fine sold. The 
ver erade of zircon has not been found; however, crystels from Tinbrell's 
Gully are larcer tha: the ordinary ones. 


EURCPS 


Austria 


Venable renorts zircons in tye Tyrol (Remublic of Austria). 155/ 
Garcési56/ re o0rts that H. Whichmenlo?/ in his wor's conceraing the sands 
of the Tavern en Gschloss, Tirol (ri), describes zircon, togctacr vith 
enidute, rutile, tourmaline, and axtite. From the miuercls encountered, 
tue author conclucss thet the sanis -~-2ceaa fro: cneiss 21d verious synecies 
of micaceous slate. The »rescncs of zircon and its forms »resv v-oses 
sreaite, chloritic slate, ani chlorito.das (of waici no record exists). | 
153/ Ball, Lionel C., Eungzelia Goldfield: Qveensicnd Geol. Surve;, Pub. 
ee9, Dent. of Mines, Brisbanc, 1910, o. 33. 
154/ Geolocicel Survey Brench, New Zesland, Minerals eni Minerel Sub- 
stances of New Zecland: Geol. Survey Branco Bull. 32 (Nev Ser.), 
New Zealcead Dent. Sci. and Ini. Nes., Wellin3to1, 1s27, x). 107-103. 
/ Venable, Francis P., Work cituc, ». 18. 
156/ Garces, V. Soriano, Wor: cited, 76 on. 
/ Whicumaa, il., ~ : Min. Mitth., vol. 7, 18&6, pe. 452. 
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Venable renorts zircon da Bonenia, 258/ a Proviace of tne Revublic 
Sr da) ana Pratt resorts uniaite imbcdded in -Honoltte in northorn 
ee ia.s8 


@ 


Franc 


| 


Brossarc. renor tsl60/— zgirco. i: tue gremiiite at Pic in ‘ciici, 
vallée de Lesvonne in the neig zhoorn0ai. On Sagneres-de ~Bic SOrre, Denert— 
inex:it of Hautes-Pyr nées, France. 


Accordin: to Ga arces, 161/ tie sands of kesvri:., tn Autun, yicld 
zircon, witn a numcer of other minercls,: zircon being second in inmortance. 
The crystais measvre 9.02 by 0.009 uillimeter; the: are elonge.tec; ond 
‘they have feces (110), (112), and at times (001), a form very rare in this 
mineral. The crvstals are lisht-browi, turnins -reen by reflection. Their 
snecific «ravity is 4.5. The ages minercls arc olivine, rose ere 
ite, sphene, chromite, tourmeliac, ena savihire. The origin of these zir- 
cons seems-to be the aimnibolites ‘of See es | ; o & | 


M. L. Bersieee: in an erticle wooa the nesvy minerals of tue 
eruotive ana schistose cryst-uline vroci:s of Brittax, ciscusses tne Yorin 
of zircon crystals in these roc:s in vrest detail 


worn ay 


| Accordinz to Venable, 153/ » microscozic cryst-ls of zircon are ~ 
found in the variegated sandstones ix the. Black Forest (States of Badon 
and Wirtteaberg), and zircon is found in the sands in the valley of the 
Main River (States of Bavaria ead Zorse). #4 : | . 


Bohra revortsl64/ zircon <> Qverlausitz, Province of Sa::ony,-: 


Brauns ,283/ _in_an article uyon the effect of radiw: pays upon 
Venavle, Francis P., Wort: citec, n. 18. so 
Prett, Josemh Hyde, Wort: cite’, a. 11-13. | 
Frosserd, M.:Ch.-L., Minereuc: des environs de Bacneres-Ge-Dizorre: 
Soc. rencaise Mineral., Bell. 8, Poris, SET pp. 15-314. © 
Gurcés, V. Soriano, Wor: cited, ». 13. — 

Bertuois, ii. L., Mincraux lourds des roches ananeives es eee il- 
lopuyllieines ce Bretagne: Commt. reud., vol. 133, No. 23, Pcris, 
June 4, 1929, im. 1506-1508. 

163 / Venable, Francis P., Wor: cited, ». 18. 

164/ Bohm, C. Richard, Work cited, +). 108 and 116. 

165/  Breuns, R., Der Dinfluss yon 2-diunstrahlen auf cie Farbuxy: von 
Sanidin, Zircon and 2uarz; Lristallform des Zir-ons cus Sanidinit 
vom Laecher See: Centralb. Lincral., Geol. and Palaon., No. 23, 
Stuttgart, Dec. 1, 1909, w3. Vec-72d. 
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the color of zircon (as well as of seuidine and ovartz), refers to zircon 
from Laacher See, fron Niedermenci:;, anc from Pfitscn. 


Of the zircon from Leaci.ecr Sec, the author savs thet in tne 
sanidinite microscovic zircon occurs in two ways for tue uost vart, in 
some alzces groving up in teoies (or vugs) end in sore nlaces bolag en- 
bedded in sanidinite. It is lecs frecuently founé embedded in scnisinite. 
The first-mentionec. form odullds sell, tuin, dominant, orissaticolly 
formed crystels. As @ rule, the tric.ucss of tne nris: is less toan a 
millimeter, end the lenzth is fro... 2 to 4 millimeters. 


snecimens from the basaltic lava of Niecermendis tac antaor 
describes as an e:abedced, rec, long, orismatic zircon crystal, tre measure- 
meats of waich are not reported, -s tiie surfaces are rounded. The onl 
cescrintion of the snvecimens from Pritsch is that they are coiorless 
ervstals, which dic not acquire a tr.ce of color when sudjectea to the 
radiuu rays. 


Great Britain 


A ceteiled descrintion of tie nurple zircon in Britisa seai- 
mentary rocizs is zivea by Boswell,4+2/ from vhose wort: the follorinz ex- 
cerots are te.sen. 


Tne surdle or rose-colore: variet;’ of zircon is esyecially 
Cheracteristic of those Britis: soaisents in which minerels derived fron 
rozionally metasor=mosed rociis are asundent enc ox fresn ay-esraace. sey 
~rovide adaitioual evidence thet tne cevosits were formea D> denucation 
of islend masses com nosed Of crz7stclline metemorohic rocks. 


British devosits in rhic:. scuryle zircon may be cor.sidered an 
abundant enc characteristic conustitucnat of tne sediments end in veica it 
is eccomenied vy other significeit detritel minerels are the verious 
divisions of the Cervdoniferovs, Persizsn, anc Bunter roc.zs, ana tne Lower 
Greensand. 


In tae Carboniferous roc::s of Scotlane@ and nortncrn Irelenc, 
purple zircons .re found in greet eoundnnce, anc thev are ofte: ov a 
tynical deen coior ana of ovoid for-.. 


In the Perwien rociis, to tno north of Eusland, nurzle zgircons 
are by no meeus uncommon. 


The murnle zircon is — cnerecteristic anc comzon constituent 
of Triassic sediments; it aonears to oe abundant in the Buntcr roc.is; and 
it is found tnhrouzsnout Yoriisrir., Derdyshire, and Nottixnogisaire, tue 
165/ Boswell, P. G H., O, the Dirtridution of Purvle Zircon in British 
Sedimentary Rocks: Minernl 7. and Jour., vol. al, tiinerel. Soc., 
London, 1928, o>. 310-317. 
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Midlents, the Wels: borders, Lancaszirc, Chesnire, tne Vole of Clin d, 
Cumverlani, Antrim, aad Arran. 


The localities where -ur ole zirco1 is nlentifus ia tne Lower 
Greensand cere almost too numerous pee ae out taer ranze tarou_aout 
the outcroy nortii and south of the Mecla, tae Isle of Wit, Berkshire, 
Oxfords chirc, Peasonee ls: Bueisinghersiire, Camoriszecshire, en: Norrol.. 


- Greeviand 
Venable revorts zircon in G Greenlani.202/ Accorciy; to 2 rovort 


of the U. S. Geolozicai Surver, r 383/ einidite is found at one poten yy in 
southern Greenland. | 


Gordon, in nis descrintio: of the noted. cryolite saine et Ivistut, 
Greenland, stites that eudyalgte is of common occurrence in the al? aline 
syenites about the Tunugdidarfit: aid Rengerdluarsw: fiores of the 
Julianchaab district; and tiat 55 toas rere collected ior tecanical ~ur- 
poses, accorcin: to k. J. V. Stec pustrup. It occurs disscmineted in the 
roc.., as well as in veins, and Gordon renar’ss, perhens nromieticasiy, 
that "this district should veco::e cu tnmortiunt vrodvucer of this uinercrl 


if a use for it is ever discovered. . . .%169/ 


In the sand dunes Of Bolland a sail oercenteze or zircon hes 
been found, the zircon anc rutile tovutuer comorisin; C.05 ner cent oF the 
mincral oy of the send. Tre zircon uas e svecifie gravity of 
4.8 to 4.5.4 


Huucery 
An 6xarmirn.tion of the sencs talzen from the ded of the Danuve 
River ot Budapest revealed thet the sards contain opal,  ~ranite, maz ie- 
tite, quartz, calcite, apatite, tourmzline, sircoi, mitile, etc. The 
zircon is among ths rninerels rentiones as uaving their orizin in- tue 


Alps. Zircon occurs in rouaded graias aid in less rourded ORS color- 
less prismatic crystals, mee vevring 0.2.6 to 9. 25 millinueters.=-—= 


Oe es ee ere ce ENS GS EE eee $6 ORES). cu Uy - Se cues ones ated os aotre 


167/ Venable, Frencis P., Wor’. cices, De dss 

168/ Pratt, Joseta Hyde, Worl: cited, >. 11-13. 

169/ Lee, 0. Iven, Work cited, 2). 25-35. 

170/ Gerces, V. Soriano, Work cituu, nm. 17. 

171/ Zeitschrift ftir Lrystallograwic und Uinerclogie, Abstracts, Daten 
zur mwinerrlosischena Ea. tuts ces Sarues der Doarui Vol. oo, Leinzig 
and Berlin, 1914, 2.9. ol and €4 | 
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Itely 
Baddeleyite is found in Italy, according £9 Schaller.=—= 


Dr. tarcésl?3 Says tnet Artini, in his ror tZ4/ on She miner- 
elogy of the sands of Tesino, «-t the cxtrene southuer.: nert of Lec Como, 
revorts the sevaration of zircon, with cold, nyrite, ilmenite, -agnetice, 
rutile, and other rinerals. 


Gercési25/reports also that Uriel12276/ studiei vorious sneci- 
mens of sand from Porto d'Anzio and :ro: the coast oetreen Nasles and 
Civitavecchia, where he found sirce.. alwovs accaxnasied by aucite, 
olivine, monoclinic feldspar, titeniferous magnetite, 2nd calcite. In 
the sends occurred also cuartz, pleviorclase, leucite, and anatite. Judg- 
ine from the distribution o1 zircon zr»... the mouth of the Volturno River 
toward the north along the entire corst, from the state of orcservation 
of the crystals, frou their prismetic Jors, from their yellow color, and 
from the difference of this zircon from that of Vesuvins (vhich is octo- 
hedral and blue), Uzielli inferrec. that the deposits were chiefly alluvial, 
excent toward the south, where they were vrobubly ocea: denosits. 


Of the altcred zircons, cyrtolite is Imown in Ltely.222/ 
Norway 


Venable revorts zircon in Norvay.228/ Accordins to Tddings 
zircon occurs very ebundantly in certein syenites of Norwey. Pret 
locates the following: noncommerciel zircoiiun-bearing minerals, in south- 
ern Norway: rosenuuschite, associcteé witia zircon, elacolite (eleolite), 
etc., in syenite; lovenite, associatce with eleeolite syenite; eudyalite 
ia syenite; catapleite, hiortdehlite, nolywignite, and several otner minor 
zirconium minerals, «ssociated witn zircon in syerite. Wohlerite occurs | 
in zircon syenite on severrsl islands alons the soutneri coast of Norway. 
172/ ‘Schaller, Waldemar F., Zircouiu: and Rare-Hertu Minerals: Min. Res. 

of the United States, 1916, ni. ©, U. S. Geol. Surve;, 1917, ym. 


179/ 


377-386. 
173/ Garces, V. Soriano, Work cited, ». 16. 
174/ artini, E., ¢ Giorn. win. i netr., vol. 2, 1391, n>. 1-12. 


(Neues Johrb., vol. 1, 1892, >. 515.) 

175/ Gerces, V. Sorianc, Worl: cited, “ye LO-l1. 

176/ Uzielli, G., s Atti R. Accat. Lincei, vol. 3, 1576. (ileves 
Janrd., 1077, vo. 303.) 

177/ lee, 0. Ivai, Works cited, 7. 29-55. 

178/ Venable, Frencis P., Wor.: cited, ». 18. 

179/ Iddin;s, Josesi Paxson, Roci: iijnerels, Taeir Chemical and Physical 
Characters ard Their Determinsztion in Thin Sectious: Wew Yor, 
1906, 523 w. 

1380/ Prati, Josevh Hyde, Wor: cited, >. 11-13. 
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Bohnl81/ reports eucyalite at Brevix (Broevig) and Skudesundskjar, 
near Barkevix, Norway. . | | : 


 -Portagel 


& zircon crys} (red hyacinth) W2.8 reported at Mount Suimo 
(Bellas, near Lisbon) 82 | | a 


Rowrania 


Yenebdle reports, zircon in Tranaylvania,282/ =} division of the new 
kinzdom of Roumania. | on ae 


fissia | 

: - Since 1920 the Mineralogicel Museum of the Academy of Sciences of 
the Union of. the Socialist Soviet Republics and the Research Institute of tue 
Yorth:tozether have been investicating al’@line. rocks in the central part. of 
the Kola Peninsula, lying tetween 67935! and 679 5! north latitude, in dis- 
tricts knorn as Hibina~ (or Umptek) and Lujavr-Toundra (or Lujavr-urt). The 
total area of the missives 13.1,600 square kilometers. The countr” is barren, 
badl:; dissected, 1,200 meters above the level of the sea, covered with svemps 
and forests, and free from sncw only. to or three months of the jexr, Curing 
the polar summer. However, this region has fir:t tan aaong mineral dis- 
tricts for the beauty of the specimens, fur the pecularity of the minerals, 
the. rumber of rare combinations, and for. the interesting genetic relation- 
ShipSe Feremania4/ says that 15 of the 30 minerals found in the nepheline 
syenites and. their endocoatact. zones ave #ircono-titanv-silicates (of the 
eudyelite croup): aenigmatite, astrophyllito, eucolite, eudvelite, lavenite, 
lenprophyllite, lovchorrite, mangan-neptunite, mesodialyte, murmanite, — 
remseyite, rinkolite, rosonbuschite, titanc-elpidite, and wohlerite. 


Kostilewal85/ hae given a fall dexcription of the work in the Kole 
Peninsula with respect to girconiumbesring ores and also of the Zircon. 
rezion of the Urals, a translation of which follows, as well as & translation 
of his discussion of the eccnomic status of zircon in. Russia. , 


. 
4 . 


1/ Bohn, C. Richard, Work cited, pp. 106 and 116. _ = 

82/ Bello, A., Portvgiesiscke Mincralien; Zircon: -Ztschre Krystall. und 
Mineral., vol. 53, Noe 1, Leipzig and Berlin, 1913, pe 55..— - 

183/ Venable, Francis P., Work cited, pe 18. © or a ee 

134/ YFersman, A. B., Minerals of the Kola Peninsula: Am. Mineral., vol. ll, 
Mineral. Soc. Am., Nov., 1926, pDe 289-299. - | or 

185/ Kostilewa,-von B., Zirkonium: Ztsohr. prakt. Geol., Mar. 27, 1929, 
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Kola Peninsula 


Deposits of eudvalite and eucolite occur in the Chibina 
Tundra (Umotek) and in the Lujavrut of the Kola Peninsula, where 
these miner@ls accompany veinlike: segregetions in the nepheline 
srenite. The width of these vein segrezations is never great. 

On an average, their width is 4 meter, and their length is 3 to 5 
mete-se Their form is generally lenticula:. The vein segsreza- 
tions lie along the slopes and unon the vlateau-lile mountain 
crest, 3CO to 1,000 meters hich. The amount of eudyalite in some 
of these veins reacnes 30 to +0 per cent of the weight. 


Tae minerals that most generally accompany the eudyalite 
are aenigmatite, aegirine,, lemprophyres, rinkite ("rinkolite"?), 
nepneline, feldsver, lees often titanium, etc. 


Considering the narrow widtn of the pegmatite veins tnat 
contain eudyalite, only a small number of the districts that are 
rich in such veins can have vrectical significance. 


To such districts belong, as a result of the exoedition of 
A. Fersman: (member of the Acadeny) into the Umptex in 1920, the 
following: 


le. HEHudyalite-a sieves: soeeeeaiicns of tiie plateau of the 
South Tschasnatschorrs, which are situated in the valley of tke 


Lutnermnajok River, at a distance of 4 to 5 hours from the station 
of Chibina.--The denosits are on the plateau-like crest of the 
massif at a heigut of 1,000 meters above the Imandra Leke (the 
ascension requires 15 to 2 hours). They are composed of alluvial 
beds of primar: deposits and of lenticular segrezations at 
Chibinit. A small amount of ore can be collected by hand; a 
greater yield will a aa a Ggifverent method of mining. 


2e Tne northern Zirius of the Tschasnatschorr, wuich opens 
into the Tschasnaioxal, 7 hours from the station of Imandra.--This 
devosit presents detached accumilations of large bowlders of 
nepheline syenite strongly enriched with eudyalite at the bottom 
or base of the Talzirkug (200 to 300 meters high). 


In order to calculate the reserves of eudyalite in this dis- 


trict, special researcn will be necessary; nevertheless temporary 
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observations during the course of the expedition have already indi- 
cated that this deposit is richer than that of the southern 
Tschasnatschorr. For the purposes of production, the great fault 
blocks will have to be blasted or broken up in some other way. 
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Se The district of the peeivern Ljavotschorr, the southern 
slope of the Liav: Ljiavajoxtals.--This cistrict lies at a distance of 


8 to 9 nours, over bad roéds, frou tue station of Imandra. The 
district is the richest in eudyalite. It is composed of numerous 
lenticular segregations of egdyalite, lamprophyres, Segimatite, 
and rinkite (rinkolite?), stretching from northwest to southeast, 
one of which was opened up by blasting, by the expedition of the 
Academy of Science and of the Institute of the North. This 
deposit afforded aporoximately 1650 kilograms of eudyalite, with 
rinkolite and lamprophyres (a rich material for scientific and 
museun purposes). These segregations, however, can not yet be 
worked @nd assembled; they lie as rich material upon the place of 
their occurrence. The presence of rinkolite (which is rich in 
cerium oxide and which can ve won together with the eudyalite) 
increases the vane of this deposit. 


‘The cudyalite found in this vein has the following analysis: 


Per cent 
: S10, cece eccccepoccve 49. 43 
(Sr05 Cenececoseserece® 15.30 


Ti0., eeereseeeveeevene @ 1.59 
FOOg cocccrcceceseee Te. 

£120, Coe scereercces ‘ -—— 
(Th) 20. ce eresesecees 0.52 
BOO ce vccccrcecccvece, - 5.01] 
MNO sevesccecsercoece ' Q.30. 
Cad er err te 12.29 . 
MO vececsecccccceene ee 
Na 20 paisteauniakesacenent-a: hae 15.30 

Kp. SO coves = ; 
| #50 stan ceseceeseenes : 1.05 


7 C1 atieb eae cemeeeus 1.06 
| Total ...+.ee0 100.08 _ 


In order to calculate the total amount of eudyalite in this 
region, & special investiation will be necessary; however, one 
can now teke for granted that here at. least 2 tons of eudyalite 
ére at hand. For i aia =n will be necessary. 
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4. The Privince of Zirkus Sengis in Lujavrut.--Upon the 
northwest slope of the Sengistschorr, about 400 meters high, 
are found outcrops of eudyalite-lujavrit, which contains 20 to 
40 per cent of eudyalite. The outcroppings of this rock, 
several meters in width, can be traced many thousand meters 
along the whole slope of Talzirkus; and they indicate signifi- 
cant accumulations. The eudyalite in this rock has the form 
of little, pillar-shaped crystals, which are regularly scattered 
in the mass of feldspar, of nepheline, and of the other minerals— 
of the rock. No special research into the character of these 
stratifications and no estimate of the quantity of the eudyalite 
have been attempted. At the present time, it is impossible to 
reach these deposits, since all connection with the railroad, 
Wiich is more than 80 kilometers distant, is lacking. 


| Doubtless new deposits will be found through further | 
searching in Umptek and Lujavrut, which for the practical ex- 
ploitation of eudyalite will be of importance. 


Urals 


The most important district for the production of zircon in 
the Urals is that of the Ilmen Mountains, where the outcropping 
of zircon is associated with pegmatite veins. | 


The Ilmen range of mountains is, in @ petrographical sense, 
built up of granite gneiss, nephsline-syenite (miascite), and 
syenite. The lateral extensions of the granite gneiss are the 
most significant. The zircon-bearing pegmatite veins lie chief- 


ly in syenite, less often in granite gneiss, and still less often 


in miascite. The chief distributional area of zircon-bearing 
veins is the southern part of the main massifs of the Ilmen 
Mountains, between Lake Miass in the north and Lake Ilmen in the 
south. It consists of miascite ana is inclosed by small out- 
croppings of syenite rock. Numerous mining works, which have 
been in existence since 1828, are developing pegmatite veins of 
almost the same structure. The rock of the veins consists in 
all the mines almost entirely of white and red potash feldspar, 
with biotite and a little eleolite. ‘The zircon is in large and 
small crystals, 2 to 3 centimeters in diameter, inclosed especial- 
ly in feldspar, less frequently in BrCueues and still less fre- 
quently in elsolite. 


Accessory minerals, which accompany the gircon in the veins, 
are magnetite, pyrochlore, apatite, etc. 
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The principal mines thet are worthy of note are in the 
fol one districts: 


On ‘the left bank of the Tsche: emschanka River.--A group of 
deposits, estadlished by Barbot de Marny. ang F. Blum, lies on the 
left bank of the Tschoreischanim River. The zircons occur in 
rather large quantities; they are transparent, brownish—-red, but 
not very large. The largest mine reaches the length of 24 meters 
by a depth and width of 6 meters. In the year 1827 the largest 
Zircon crystal that was ever found in the sehen Mountaius was won 
heree It. weighed 3.5 icilograms. : 


Vicinity. of Roschkow S$ rings.--The mines in the vicinity of 
Raschkow are the mines of Redikortzew. On the left bank in granite 
gneiss are two mines, the larger of which is 4 meters long and 
about 2 meters wide and ceep. Tho zircons found here are pure 
but not large. 


Mines @long the Kamenka and Uziow Springs.--The deepest mine, 
established in the presence. of tie acadamician a. KXokscharow, is 


about 50 meters long, 3 meters deep, and about 15 meters wide. 
This mine has yielded numerous and very large crystals, 7 to 8 
centimeters long. 


The gircon iivied of Gasberg.-~The largest of these mines, 
about 8 meters long and approximately 14 meters deen and wide, . 
has yielded numerous, though not very large, crystals. 


The Blumsche mine.--The Blumsche mine, one of the richest, 
is found in Absturz, on the lett bank of Uzkow Springs. It has — 
for some time yielded a quantity of crystals. In the summer of - 
1926, through the South-Ural-Trust, 480 paoer ane of zircon vere 
washed from the deposits of this rine. 


It is impossible to calculate the reserves of zircon in the 
mines described above; for the pegmatite veins have seldom cone 
to the surface, and the vhole district is noorly explored. Doubt- 


‘less in the near future new zircon-vearinzg veins will de uncov- 
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ered. The exploitation of zircon by blasting will be certainly 
very costly and not sufficiently »roductive, as the occurrence of 
Zircon in the mines is very scattered and seems to be by chance. 
Of greater importance are the natural outcrops of pemmatite and 
the dumps of old mines that accumulated during the working of the 
mines in the Ilmen Mountains. Only through the washing of these 
deposits can the extraction of zircon be productive and profit- 
able--a fact that the output of the summer of 1926 nas already 
snown. One may conjecture that through the washing of these iJe- 
posits in the Ilmen Mountains not less than 1,600 kilograms of 
Zircon can be wone 
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Besides the deposits in the Ilmen Mountains, in the recent 
perioc of the activity of the "Rare Elenents" trust, new ceposits 
ox Zircon s@nds in the Province of Tvansbaikelia (in Siberia) 
have been found. They are in tnh2 vicinity of the wolfremite 


~ 


occurrences, and their sanis contain about 2 per cent of Zircon. 
Outovt 


The production of zircon,the Ilmen Mountains hfs already 
(since 1828 to the present time) been undsrtaxen by Barbot de 
Marny, Kokscharow, and Blum, exclusively as aaseum material. 
First in the eishties, when tne foreign market showed interest in 
zirconium, and vrhen inquiries from abroad concerninz zirconium 
were received, tne winning of zircon in the Ill]men Liountains, 
through the wasning of mine deads, bezan. The peak of the 
industry was in 1887. In the suimer of that year 410 to 640 
kilograms of zircon arrived at tue Petersburg mineral market for 
further sele abroad. At the same time, however, the foreign in- 
quiries ceased, and the Russian zircon wés tairen out of trade 
(commerce), since cheap American zircon had conquered the rorld 
market. An enormous slump in prices was the result. from thet 
year on the procuction of Zircons in the Urels ceased or was 
ce2rried on only by collectors for museum purposes. 


In time, interest in the production of zircon revived. From 
1925 on, tne South-Ural-Trust carried on at the sane time its 
searching for and the production of zircon. 


Ths production of evdyalite has not aczain been started, un- 
less one takes into consideration the research expedition, under 
tne name of the Mineralogical tiuseum of the Academy of Science, 
in the summer of 1925. It was organized in the plateau district 
of the Southern Tschasnatschorr. It obtained about 20 kilograms 
of ore, which was rich in eudyalite. 


spain 


The Zirconiferous sani of Vigo ,485/ a port on the northwestern 
coast ox Spain, is of gem grade ("gemiiferoust), like tnat of Ceylon, and 
1s extraordinarily rich in zircon. The proportions of the different minerals 
in the sands are shown in the following table. 


186/ Garcbs, V. Soriano, Work cited, 76 pp. 
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This proportion of 57.3 per cent of zircon is unusually high. Dr. Garchs 
classifies the crystals observed at Vigo under four different types. The 
most abundant of these types is a crystal described as a combination of faces 
that measure (100), narrow, (110), and (111), with slight altitude. The 
feneral color of these crystals is that of honey, slightly reddisn in tinge, 
but some crystals are whitish. The to colors give to the sand its 
characteristic ligsht-brown cust. The Vizo zircons, probably presert 
originally in granites and granite porphyry, are as 4 rule little worn; 

they were accumulated in @& zone where surse and tide are slight. 


Dr. R. de BuenL372/ determined the presence of zircon, with quartz, 
orthoclase, plagioclase, and numerous other minerals, in the bay of Palma de 
Mallorca, most of the rare and heevr minerals being in the interior vart of 
the bay, where it felt the influence of the port<side river detritus. 


Zircon is revorted to be in the rich mereury ore of Almaden, Svain, 
the cescrintion by Beck: being as follows: "Cinnabar between grains of 
quartzite and fqrmed by replacement in quartz, also snowing sericite, pyrite, 
and zircon! £88) 


Sve-en » 


Zircon on the Island of Alno, on the southeastern coast of Sweden, 
wien ont by P. J. Eolmquist, shoved the following preporyaen of mineral 
oxides: 


187/ Buen, R. de, Estudio batilitoldzicp de la sanid de Pala de Mallorca, 


Trabajos de Oceanografia y Biologie marina, cdirigidos por el Pr of. 
Dr. Oddn de Buen, Director del institute Espatiol de Oceanografia, 
iMedrid, 1916. 

183/ = yesncnhgg Waldemar, Work cited, pe 495. 

169/ Hogbom, A. G. (In Upsala, earlier in Stockholm), Mineralien von Aing; 
Uber das Nopheline~; venitgebiet auf der Insel Alnd: Geol. Foren. yirh., 
vole 17, 1895, Pe 100. 
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Per cent 

Zizvconium oxide ... 64.94 
Silicon oxide ..... 29.58 
Titanium oxice .... Trace 
Manganese oxide ... 028 
LPONn. 0X10: \2<aie-cs 1.15 
Hycrosen oxide ...-« _386 

99.91 


Ba djeleyite:20/ also has been identified in Swecen, as well as 
eyrtolite.t9L/ 


Switzerland 


O. Meyer, in 1878, described microscopic twin crystals growing out 
of tne nornblende and the mica and limestone slate of the St. Gothard tunnel. 
BE. Hussak found in the same rocks polyeygs forte twinning, waich, according 
to a later notice, Meyer also observed.—=< 


190/ Schaller, Waldemar F., Work cited, pp. 377-336. 

1)1/ Lee, 0. Ivan, Work cited, pp. 29-35. 

192/ Jahresbericht ber die Fortschritte cer Chemie filr 1878, Mineralogie; 
Oxvde, dydroxyde, Oxydardrate; Zirkon, Rutile, Brookite: Vol. Sl, 
Giessen (Hesse), 1880, pe 1214. 


9125 ~ 63 = 


